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PREFACE. 

It is DOW over tv^nty yam BiDce the examimtions 
in cotton ginning were first inaugurated, under the 
auspices of the City and Guilds of London Institute. 
Gksses in cotton spinning and cotton weaving have 
now for some years been aniongBt the most anccesfiful 
of any held nnder the aus[Hces of the City Guilds. Oi 
Hie great textile induBtries, such as silk, woollen, Haz 
uid cotion, the latter is by far the most important as 
.regards the number of pet^le who find employment 
in coonection therewith, while at the same time no 
important industry is more centralised than is that 
of cotton manufacture in Lancashire and portions of 
adjacent counties. 

DoabtlesB these latter facts have exercised an im- 
portant influence for good on the many cotton classes 
that have been formed throughout the cotton manu- 
facturing districts. 

That there is abundant subject-matter for systematic 
and well-de&ied study in connection with the cotton 
trade has been amply demonstrated by the somewhat 
n^id dev^opment and repeated re-arrangement of the 
syllabuses of the official examinations. For several years 
cotton spinning and cotton weaving were combined in 
one general syllabus, and a student joining a cotton class 
for the first time in his life — and having possibly no 
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previous knowledge of the subject — was perforce con- 
ducted in his studies during the first session right away 
from the planting and picking of the raw cotton, not 
only through all the stages of cotton spinning, but also 
through those of cotton weaving. When the author of 
this treatise obtained his first ordinary and first honours 
certificates under the City Guilds, spinning and weaving 
were combined in the one examination, 

A most important development took place when, in 
1889, a complete re-arrangement of the City Guilds' 
syllabuses was made, and separate classes were insti- 
tuted in cotton spinning and cotton weaving, this being 
far more in accordance with the conditions of the 
industry as at present existing in England. 

Following on the same lines, another most impor- 
tant development took place some four years ago in the 
splitting up of cotton spinning and cotton weaving 
each into three stages. 

Speaking now of cotton spinning alone, a first year 
student under existing arrangements is only taken to 
the end of the carding engine, and a second year student 
is only taken to the end of the actual spinning process. 

There is evidently a very wide contrast between the 
course of study of a first year student in cotton spinning 
at the present time, and that of a similar student prior 
to 1889. 

In passing, the author may express it as his own 
individual opinion that some time in the near future 
the accredited authorities may possibly see their way 
to extend the scheme of study, so that "textile" 
diplomas or degrees may be granted. 

Quite recently a step in the right direction has been 
taken by the appointment of Mr. John Crompton to 
he Inspector of Cotton Spinning and Weaving Classes 
under the City and Guilds of London Institute. Mr. 
Crompton is the present Examiner for Cotton Weaving, 
and acted personally as a leading teacher of weaving for 
many years. Occupying also an important position in 
the industry he is in close touch and sympathy with 
the movement 
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It 18 probable also thafclasaea for tbe atudy of special 
machines and processes may be formed in the near fntnre. 

It is one of the principal aims of the present treatises 
to provide books which shall be absolntely and closely 
in accordance with the official syllabuses of the City 
Guilds. To this end, the first book covers practically 
everything in the first year syllabus — thus meeting the 
requirements of students for the first year of their cotton 
class study. In the same way the second book covers 
the syllabus of the intermediate grade, and the third 
book covers the syllabus of the honours grade. 

It can truly be said that cotton students have been 
fortunate in having as past examiners such gentlemen 
as Mr. Butterworth, Mr. Marsden, Mr. Brooks and Mr. 
Nasmith ; and the usually wise selection of gnestions 
made by these gentlemen during the last twenty years 
has rendered the task of the present writer comparatively 
easy. 

In the preparation of these treatises the course has 
been adopted of selecting previous examination questions 
and providing illustrated answers. 

The questions have been re-arranged according to 
proper text-book and consecutive mill order, so that 
questions dealing with the same subjects have been 
systematically brought together. 

In selecting the questions, preference has been first 
given to those set since the last re-arrangement of the 
official syllabuses. Afterwards, a careful selection has 
been made from previous papers, and care taken not to 
give overlapping answers. Finally, a careful survey of 
the whole subject has been made, and notes and descrip- 
tions have been added upon important subjects which 
do not appear to have formed the bases of examination 
questions. 

In this way it will be seen that the author has been 
enabled to cover the subject in a comprehensive and yet 
somewhat detailed manner. 

While these books are of course primarily designed to 
meet the requirements of teachers of cotton spinning 
classes and of students attending classes, it will be well 



auderatood that tfae definite uruigeinent of tbe sabject 
OD the iiaes of the City Goilda' syllAhmes does not in 
any way detnbct from tlw uaefuhieBti of tiie books to the 
practical mill man, oc to any vauiaaroi peo|^ intwerted 
in cotton spinning, whether they attend classes in cotton 
spinniDg or not 

A good number of ilinstrations and desicriptions are 
given that aie qoite new and have not previonsly ap- 
pealed in any treatise. 

The thanks of tite author and the pabhshers are 
due to various firms for the kind assistance they have 
rendered in the matter of the iUostmtions — such firms 
being specified in the d^criptions reforing to their 
machinery. 

In tiiia connectitm also the ant^or desires to grate- 
fully acknowledge the a^stance rendered by Mr. John 
G-regoriades and Mr. Frederick Hardman. 

THOMAS THOENLEY. 

Bolton, August, 1901. 
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SYLLABUS AND EXAMINATION PAPEBS. 



COTTON SPINNING. 

Syllabus. — The complete course of inatruction is in- 
tended to cover three years. Each year's work is indicated 
in the syllabuBsa, which form a continuous and progressive 
course of study, and also define the subjects upon which the 
examination questions wUl be founded. Candidates before 
presenting themselves for the first year's examination {ordin- 
ary grade) are recommended to attend a preliminary course 
of instruction in arithmetic, drawing and elementary physics. 

Obdinaby Gbade. 

First Year's Course. 

1. The geographical position of the cotton fields of the 
world; the area within which cotton can be commercially 
cultivated; the physical conditions necessary to its growth 
and their influence upon the character of the fibre. 

2. The general procedure of cultivating and harvesting 
cotton. 

3. The preparation of cotton for the marltet ; ginning and 
packing; the construction of gins and their operation; the 
proportions of lint and seed ; the influence upon the marketed 
fibre of faulty ginning and packing. 

4. The physical properties of cotton; structure, length, 
diameter, colour of different varieties ; classes and counts 
of yarn for which each variety is suitable. 
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2 ■ ..." V f l?(JTT_ON SPINNING. 

^. The "^abieots'of mijipg dotton ; the rules governing the 
Opetfttion'; moltoda'of mixing; the construction and opera- 
tioDB of the machineB used for the purpose. 

6. The prineiploB of cleaning cotton ; the construction aod 
working of opening and scutching machinery ; the functions 
of various parts ; acocBsory apparatus used in connection with 
the machines. 

7. The principles of carding cotton ; the characteristics of 
the machines used ; the oonstructJon and operation of carding 
machines ; the functions of different parts ; the construction 
of the clothing used ; methods of gtinding and stripping ; 
accessory appliances. 

8. Calculations of speeds, drafts, etc., in connection with 
the above-named processes. 

iBtkiw are ^ven, two Eieamination, Pa^n m the First Tear's Course.] 



CITY AND GUILDS OF LONDON INSTITUTE. 

EXAMINATIONS DEPARTMENT. 
TECHNOLOGICAL EXAMINATIONS, 1900. 

COTTON SPINNING. 

Obdinary Grade. — Fibst Year's Ooubse. 

Monday, ZOth April, 1 to 10, 

Inbtbuotions. 

No certificates will be awarded on the results of this ex- 
amination (first year's course), but the candidates' successes 
will be notified to the centre at which they were examined. 

The number of the question must be placed before the 
answer in the worked paper. 

Not more than twelve questions to be answered. 

Answers should, be illustrated, as far as possible, with dear 
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EXAMINATION PAPERS. 3 

1. What are the localities of the principal cotton growing 
areas? What differences exist in their climates, and how do 
theee affect the quality of the cotton? (22 marks.) 

2. State what you know about the cultivation and growth 
of the cotton plant. How do the pods develop, and at what 
stage are they best picked ? (22.) 

3. State the mean length and diameter of brown Egyptian 
cotton. What are the physical reasons for its excellent 
quahty ? Which of these cause it to be preferred for good 
yams? Why is it economical when so used? (25.) 

4. You are desirous of producing a good hosiery yam of a 
white colour. What cotton would you use, and what quali- 
ties would you look for id making your selection? (24.) 

5. What are the commercial terms used to denominate the 
various grades of American, Brazilian and Egyptian cotton 
in the market, and what are the chief differences which enable 
the grades to be fised? (24.) 

6. Attempts are being made to introduce new methods of 
packing coltoa for transport. State fully what you know of 
these, and the advantages claimed, together with any reasons 
for making the change. (25.) 

7. What cottons would you mix or use to spin (a) a 
cheap soft weft to be used in cloth for raised goods ; (b) a 
good quahty of ring warp yarn, strong and moderately cheap, 
of 28's counts ; (c) a moderately coloured 40's weft of good 
quality? State your reasons. (25.) 

8. What is the principle upon which the dirt bars of open- 
ing and scutching machines are constructed and set? What 
happens if they are not in proper order or are improperly 
set? A dear and detailed answer is required. (25.) 

9. What is the true relation between the fans and dust 
cages in cleaning cotton? How should the fans act (a) 
when throwing the cotton on to the cages ; (6) when draw- 
ing it on? What are the faults to avoid (1) in the velocity 
of the fan ; (2) in the construction of the passages through 
which the air is discharged? (26.) 

10. Describe and sketch the lap mechanism of an opening 
or scutching machine. How is a definite length of lap en- 
sured? If the lap machine is used in connection with feed- 
ing mechanism at some distance away, how are the two 
mechanisms coupled so as to ensure continuity of delivery? 
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4 COTTON SPINNING. 

11. Between what points ie the draft obtained in a carding 
engine? Describe the mechamsm employed to drive the 
pariiB referred bo, clearly indicating from whence each ie 
driven. (25.) 

12. DeBcribe and eketoh the different ways in which the 
teeth of card clothing are set in the fillet {a) looking at the 
back ; (b) looking at the edge. What is the object aimed at 
in each case? (26.) 

13. How is a cylinder of a carding engine constructed and 
prepared for clothing ? Describe and sketch the method of 
constructing the bearings in wliich its asle revolves, and 
state what special objects are aimed at. (28.) 

14. At about what speed do the flats of a carding en^ne 
move, and in which direction? How do they affect the 
cotton in its passage ? How are they driven ? (25.) 

15. What is "fly," and howis it created? At what points 
in a carding engine is it formed, how removed, and how often 
in the course of a day? What would happen if it was not 
properly removed? (25.) 

16. How are the cylinders and dofiers of a carding engine 
ground? What is the relative speed of the grinding roller, 
and how should it be applied? What happens if it is im- 
properly used ? (25.) 

17. The feed roller of a scutching machine is 2^ inches 
diameter ; the worm wheel on its axle has 86 teeth, and is 
driven by a single worm. The strap is assumed to be on 
equal diameters of the two cones. The driver cone has a 
bevel pinion on its foot with 25 teeth, and is driven by wheel 
on regulator side shaft with 72, teeth. The regulator side 
shaft is driven by a bevel wheel with 30 teeth gearing with 
the regulator shaft wheel with 36 teeth. The bottom cross 
shaft wheel with 12 teeth drives the drop shaft wheel with 
65 teeth, the latter being compounded with a pinion with 12 
teeth driving the lap roll wheel with 72 teeth. The lap toll 
is 10' inches in diameter. What is the draft of the machine? 
(25.) 

18. A 12-oz. lap is fed at front of card and is reduced to a 
16-hank sUver. What is the draft of card? (22.) 
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EXAMINATION PAPERS, 5 

COTTON SPINNING. 
Obdinaey Grade. — Piest Year's Course. 
Monday, 29i/t April, 1901, 7 to 10, 

1. Name the priDoipal varieties of cotton grown on the 
continent of America, distinguish between the coaditions 
o! growth, and state what the differences are between the 
variona kinds. (23 marks.) 

2. What are the chief differences between cotton grown 
in Egypt and in Asitt, and from what oanaes do they arise ? 
(22.) 

3. What are the principal defects found in cotton as it is 
picked, and how is its value affected by the weather? (23.) 

4. How is the spinning or commercial value of any cotton 
affected (a) by defective ginning, (6) by defective baling? 
(24.) 

5. Compare in detail the action of the saw gin and roller 
gin, and distinguish between their respective action upon 
the cotton in removing the seeds. (24.) 

6. Describe as fully as you can the differences existing 
between Sea Islands, Uplands, Maranham and Bengal 
cotton, and say for what counts and classes of yarn each is 
suitable. (23.) 

7. Describe and compare the construction of the ordinary 
bale breaking machine and a hopper feed machine. When 
used for the purpose of breaking op baled cotton, what Is 
the difference in the treatment of the cotton 1 (25,) 

8. What are the respective methods of miKing cottons at 
any stage? What are the essentials sought, and what are 
the defects to avoid ? (24.) 

9. Detail the points at which in a combined feeding, open- 
ing and scutching plant the cleaning of the cotton takes 
place, and state what is the character of the waste driven 
out at each point. (25.) 

10. Describe the construction of the pedals applied to a 
scutching machine. How are they fulcrumed? How should 
their aoaes be shaped (if the additional pair of feed rollers 
are not used) for the various kinds of cotton, and why ? 
Illustrate the last point by a. sketch. (27.) 

11. Describe and sketch in outline any method in use of 
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driving the various parts of a combined acutohing and lap 
machine, beginning at the beater shaft, (27.) 

12. What are the dimensioDS of the chief parts of a re- 
volving flat carding engine? After giving the answer to 
the above query, say what the area of the carding surface 
would be (a) on the cylinder; (6) on the working flats, (25.) 

13. Describe the arrangement of parts in a carding 
machine for collecting the web beaten from the doSer and 
depositing it in a can. How is the doSer comb driven and 
at what speed ? Sketch the mechanism for driving the 
comb. (27.) 

14. At wliat points in a carding machine does damage to 
the cotton most usually happen, and what are the principal 
reasons for its occurrence 7 (25.) 

15. Describe and sketch the stripping and cleaning 
mechanism used for the flats of carding machines. Describe 
any recent improvements in the construction of the mechan- 
ism, and state its object. (27.) 

16. Wliat is the result if the teeth of card clothing are 
either improperly shaped or roughly or badly ground? Give 
reasons for your answer. (24.) 

17. A mixture of cotton is required. You have the choice 
of two cottons, A and B. A costs 5|d. and B 4^. per lb. 
They are to be mixed in the proportion of two of A to one 
of B. What would be the total coat of 32,000 lb. of such 
a mixture, and the cost per lb. ? (20.) 

18. The doffer of a carding engine is 26 in. diameter. 
The doffer wheel has 180 teeth and drives by carriers a 
wheel with 25 teeth on the bottom calender shaft. The 
bottom calender is 3 in. diameter. The bottom calender 
shaft drives by a wheel with 37 teeth the coiler change 
pinion with 17 teeth. The coiler upright shaft is driven by 
equal bevel wheels, and on its head is a bevel pinion with 
21 teeth driving a pinion with 20 teeth on the coiler calender 
roller shaft. The coiler calender roller is 2 in. diameter. 
What is the draft between it and the doffer? (25.) 
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CHAPTEB I. 



POSITION OP THE WOELD'S COTTON-FIELDS. 

Q. 1898. Enumerate the various districts throughout the 
world in which cotton is grown, in order according 
to the quaUty produced, and say briefly what 
special coaditions are necessary to produce the beat 
results? 

A. The five great cotton growing districts throughout the 
world in order of quality are : — 

1. The Bahama Islands, being oertain islands off the 
coasts of some of the Southern States of the American 
Union. In this district may be inclnded a good portion of 
the adjacent mainland of the State of Florida. This district 
produces what is known as " Sea Islands " cotton, out of 
which the .very best cotton yarns are produced. 

2. Egypt. In the north-east portion of the African con- 
tinent is grown somewhat extensively Egyptian cotton, 
which is second in quality only to Sea Islands. It is grown 
chiefly on lands adjoining the river Nile and in the delta of 
that river. 

3. South American cotton stands next in quality to 
Egyptian. In Peru are grown Peruvian rough and Peruvian 
smooth, also a small proportion of cotton from Sea Islands 
seed, which is, however, inferior to the original Sea Islands, 
although better than most Egyptian. Brazil gives a fairly 
large proportion of cotton of rather better staple than 
American. 

4. North America. The Southern States of the American 
Union give probably 80 per cent, of all the cotton of the 
world. It is only fourth-rate in quaUty, but is extremely 
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8 COTTON SPINNING. 

suitable for making the vast bulk of cotton goods for all 
ordinary purposes. 

5. In various portions of India a fair amount of cotton is 
produced, sufficient to make India rank as the second country 
in the world for quantity of cotton grown. It ie, however, 
the worst cotton grown, and used to any extent for com- 
meroial pnrposes. Various other districts throughout the 
world give us a moderate amount of cotton, such as the 
West Indies, Turkestan, the Isles of the Levant, China, Fiji, 
Tahiti, Queensland, etc. 

Fertilising, irrigation and general care and attention to 
the selection, planting, weeding and picking of the cotton, 
of course, always improve the quality of cotton. As re- 
gards the best natuntl conditions of growth, there should 
be, first, a humid atmosphere ; second, a good rainfall or an 
equivalent like the overflow of the river Nile ; third, a warm 
tempemture, say, about 70 to 80 deg. ; fourth, a good soil, 
preferably containing salty and caustic substances. 

Additional information on this subject is given also in the 
next answer. 

Q. 1900. What are the localities of the principal cotton 
growing areas ? What differences esist in their 
chmates, and how do these affect the quaUty of the 
cotton ? 

A. The principal cotton growing areas of the world are 
usually arranged in order of importance as to quantity, as 
below ; United States of America, India, Bgypt and Brazil. 
According to the cotton facts of Mr. A. B. Shepperton, 
China occupies a prominent position. Taken in bales of 
500 lb. each, he gives the following table of productions for 
1895-96:— 

U.S. America .... 6.700,000 bales. 

India 2,200,000 „ 

Cliina and Corea . . . . 1,200,000 ,, 

Egypt 1,000,000 „ 

South Ametioa .... 228,000 ,. 

By far the most important cotton growing area of the 
world is embraced by the following Southern States of the 
American Union : North Carohna, South Carolina, Georgia, 
Florida, Alabama, Mississippi, Louisiana, Texas, Arkansas, 



In India cotton is cultivated to a small extent over a very 
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COTTON QB0W1N5. 9 

wide area, and almost the whole of India is a cottoo growing 
area. 

In Egypt the cultivation of ootton is carried oq principally 
in the districts overflowed by the river Nile, while in Brazil 
cotton ia grown mostly in the districts on the east ooast. 

In the American Southern States the cUmate possesses 
the two essentials of sufiicient humidity and heat to greater 
perfection than any of the other districts, wliich are more or 
less deficient in humidity. In India this is especially the 
case; but in Egypt the absence of rain is largely com- 
pensated for by the annual overflow of the Nile. Brazilian 
ootton benefits by its cultivation near the sea coast. The 
superiority of the American cotton is also due to the care, 
skill and enterprise of the planters. The absence or scarcity 
of moisture tends to give weak and irregular cotton fibres. 
The American cotton crop for the last few years has averaged 
Dearly 11,000,000 bales, taking one year with another. 



CULTIVATION OP COTTON. 

Q. 1900. State what you know about the cultivation and 
growth of the cotton plant. How do the pods 
develop, and at what stage are they best picked ? 

A. In preparing the land for a cotton crop it is first 
broken up. In America this is said to be done in the fall 
for new land, but is left until spring for old land. The 
stalks of the old cotton plants have to be broken up and 
turned under with the plough. For old land, preparing the 
soil often begins about March, on a dry soil, and after 
ploughing, the fertilisers are added as required. It is usual 
in the United States to form elevated ridges or beds of a 
sufficient distance apart to allow of the full growth of the 
plant and a passage tor the workers. A distance of four 
feet may be taken as an avoMge, Along these ridges the 
seeds are sown in drills, or else in small holes at short 
intervals, and are then covered up. After a few days the 
young cotton plants begin to show, and a weeding-out pro- 
cess takes place, which may be repeated later as required. 
When the plant has suflioiently ripened and blossomed the 
pods are formed, and these develop until they are burst open 
by the pressure of the seed cotton within. It is best to 
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gather the cotton as soon as possible after bursting of the 
pod and ripening of the fibre, as neglect of this may cause 
the cotton to be damaged on the one hand by rain, or on the 
other hand by over exposure to the Bon, and by loading with 
sand. 

Picking may continue more or less until the appearance 
of frost. 

Q. 1898. Why does cotton grown in Turltestan or certain 
parts of India from Egyptian seed rapidly deterior- 
ate in quaUty? 

A. In Egypt the overflow of the river Nile vastly fuds 
in maintaining the escellence of the cotton, giving a soil 
eminently suited for the purpose. This special element is, 
of course, absent in Turkestan and India, and in some parts 
of these places is not in any way compensated for by run- 
fall or natural humidity of the climate. The four important 
natural considerations referred to in the first answer are oU 
more or less defective in the parts of the world referred to. 
As compared to Egypt, neither the soil, the temperature, 
nor the humidity ore of the best for growing cotton. In 
some cases these natural deficiencies are supplemented by 
carelessness and unskilfulness on the part of the growers. 
In both Turkestan and many parts of India the cUmate 
is excessively dry and hot, and this defect cannot altogether 
be overcome by whatever systems of irrigation may be 
utilised, although, of course, an improvement may take 
plaoe. 

Q. 1898. Describe the general method of preparing cotton 
when ripe for the market in the United States, 
beginning at the plantation and ending at the 
shipping wharf. 

A. When the cotton is sufficiently ripe and the seed case 
bursts it should be at once picked. Premature picking leads 
to the presence of an excessively great proportion of unnpe 
fibres, while delay in picking may lead to the cotton being 
loaded with sand or scorching by the sun's rays. After 
picking it is usuaUy somewhat loosely gathered up and 
conveyed to the ginning factory. Ginning is the operation 
by wluoh the fibres are separated from the seeds upon which 
they grow. Its necessity is seen from the fact that in 100 
lb. of seed cotton as just picked there may be from 65 to 75 
lb. of seed, leaving only from one-fourth to one-third of the 
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whole to be good cotton. After ginning cornea the important 
operation of baling. Thia is performed by the aid of very 
powerful steam or hydraulic presses, in which the cotton 
is repeatedly subjected to an enormous pressure, layer after 
layer, until a sufficiently compact and weighty bale is ob- 
tained. The bales of cotton are usually oblong or rectan- 
gular, although there is a movement towards making them 
oytindrioal in shape. The bates being made, would be con- 
veyed to the shipping wharf. 

Q. 1896. What is the effect of an excessively wet or 
excessively dry season upon the spinning properties 
of cotton ? 

A. An excessively wet season will prevent the cotton 
pods from bursting or opening. It will stain and dirty 
the cotton, and will prevent the fibres from ripening as 
fully as they ought to do. The cotton will probably have 
to be more roughly ginned than it ought to be, which will 
injure the staple, A deficiency of rain will cause the cotton 
to ripen too rapidly, the tube waUs of the fibres will not 
have sufficient time to develop, and the fibres will be brittle 
and weak, and the cotton will make much waste. A moder- 
ately good rainfall is an advantage, as proved by the suc- 
cessful cultivation of cotton in the United States ; the warm, 
moist or steamy atmosphere prevailing there being very ad- 
vantageous. In India there is a deficiency of rainfall, and 
the quality of the cotton suffers accordingly. In Bgypt 
also there is a very small rainfall indeed, but this is largely 
compensated for by the annual overflow of the river Nile. 
Whether the cotton suffers from an undue proportion of 
moisture or dryness its spinning properties will be deterior- 
ated, much waste will be made, and there will be more 
work for the operative. During growth cotton is habte 
to be damaged by the boll worm and other insect pests 
which feed upon the leaves, bark and bulb of the plant. 



PBOPERTIES OF COTTON PIBBES. 

Q. 1897. What properties exist in cotton which render 
it specially adapted for spinning, and in what 
varieties are these most developed? 

A. Briefly stated, these may be given as {!) natural twist. 



12 Cotton spinning. 

(2) length of fibre, (3) fineness of fibre, (4) UDiformity of 
fibre, (5) colour, (6) hollow formation of fibre, (7) streagth 
and elasticity of fibre. There is no doubt that foremost 
amongst these qualifications we may place natural twist. It 
is pre-emioeDtly this property which renders it bo fitted for 
the production of useful commercial threads. If aome of 



Fio. 1.— Sea laUnds, or Long Staple Black Seeded Cotton ol Qeoigia. 

the other commercial fibres were cut as short as the cotton 
fibre they would become almost worthless, because of the 
absence of this natural twist in them. There is considerable 
difference of opinion as to the amount of natural twist per 
inch. A former examiner in cotton spinning gives it as 
being from lOU to 300 turns per inch, while a successor of 
his gives it as being from 300 to 800 turns per inch. ']?he 
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most reliable and recent investigations give it as being on 
an average about 180 per inch in ordinary Egyptian fibres of 
cotton. Tbere is also a great deal of difference of opinion as 
to bow it is formed, tbe most recent invMtiga.tions giving the 
opinion that it is formed by the fibre collapsing along the line 
of least resistance when it is sufficiently matured. Of course 



Plo. 2.— Short Staple, or Green Seed Cotton. 

the value of natural twist consists in tbe fact that it enables 
the fibres of cotton to readily cling to each other with great 
tenacity, so aa to form a long thread. The colour is such 
that it can either be used in the grey trade, without altera- 
tion, or it can readily be bleached and dyed to any other 
colour required. The other properties all play their part in 
making cotton fibres useful; as, for instance, their fineness 
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enables a great number of fibres to be obtained in the cross 
section of a thread, and this is generally conducive to the 
strength of the latter. These various properties are most 
highly developed in the 8ea IslandB cotton, which chiefly 
grows on islands contiguous to the shores of some of the 
Southern States of the American Union and on the Florida 



FlQ. 3. — Qoasypium Barbadense, 

munland, although a portion of inferior Sea Islands cotton 
is grown elsewhere. An individual fibre of Sea Islands 
cotton is not by any means as strong as an individual fibre 
of good Indian, but the former is the stronger when com- 
pared with regard to their respective diameters, or with 
regard to the number of fibres that cud be put into the 
cross section of a yarn. 
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Q. What functdouB do the fibres serve in the natural 
propagation of the plant ? 

A. The fibres serve as a protection for the seeds. When 
the cotton bolls have opened and the fibres are ripe, the 
latter present a light surface to the winds, so that the seeds 
and fibres are carried by the winds and deposited on suitable 
soil elsewhere. 

Although this may explain how ootton has been carried 
from one place to another, it must be remembered that in 
actual cultdvatioQ, for commercial purposes, the seeds are 
more or less carefully selected and planted. 

Figa. 1, 2 and 3 show different views of the ootton plant. 
Fig. 1 represents Gossypivm Barbadense ; Fig. 2, the ordi- 
nary Americaa plant; and Fig. 3, another plant of Bar- 
badense. 

Q. What is the character of ootton that has ripened too 
rapidly? 

A. The tube walls of the fibres have not had time to 
develop, and the fibres are therefore weaker than when the 
cotton has ripened more gradually. 

Q. Describe a cotton fibre in words or by sketch, and 
say how its natural configuration becomes useful 
in making yam? 

A. The sketches, Figs. 4, 3, 6 and 7, are taken from Dr. Ure, 
and represent cotton fibres longitudinally. Fig. 4 is under- 
stood to represent Surat ootton, and Fig. 5 represents Smyrna 
ootton, shown upon micrometer hues, in glass j ^^o ^' '^"^ 
inch apart. Fig. 7 represents Sea Islands cotton, and Fig. 6 
religious cotton, threads of which are worn by Brahmins about 
their necks. On page 17 the lower sketch is Sea Islands. 

A ripe cotton fibre may be defined as a long, tubular, 
compound vegetable ceO. 

Its diameter varies from about -f^nr <>' ^^ 'i"^^ ^^'^ Indian 
cotton to about y^nnr ^^'^ ^^ Islands cotton. Its average 
length may be taken at about -85 of an inch for Indian 
cotton, 1 inch for American, and 1^ inch for good Sea 
Islands, and, say, 1^ inch for Brown Egyptian. 

It will be thus seen that for Indian ootton a ripe fibre is 
about 900 or 1,000 times as long as it is broad ; for American 
cotton from 1,200 to 1,400 times as long as it is broad ; and 
tea good Sea Islands from 2,500 to 3,000 times as long as it 
is broad. 
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— Surat Cotton. 
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18 COTTON SPINNING. 

Unripe fibres are flat, ribbon-tike and destitute of natural 
twist, as shown. 

A ripe fibre somewhat resembles a flat, twisted ribbon, 
with corded edges wlien viewed lengthways. 

It is a long, cellular filament, with thickened walls, and 
having a central cavity reaching almost to the apes, or part 
farthest from the seed. 

A ripe cotton fibre is about one thickness for, aay, nine- 
teen-twentielhs or so of its length, and then tapers and 
rounds off abruptly. 

A ootton fibre is composed of a substance termed cellulose, 
the chemioal formula for which is CgHjgO,, which means six 
atoms of oarbon chemioaily combined with five molecules of 
water. 

As before stated, it is principally the natural twist of the 
fibre which causes them to cling to one another in the 
processes of spinning. 

Q. Describe the difference between a periectly developed 
and ripe cotton fibre, an unripe one, and an im- 
perfectly developed one. 

A. In an unripe or dsad fibre there is little or no natural 
twist; and what have been termed the "corded" edges of 
tiie fibre are absent, and the fibres are then flat, ribbon-like 
and weak. 

An imperfectly developed or half-ripe fibre naturally cornea 
between a dead fibre and a fully ripe one. It possesses the 
properties of a ripe fibre to a partial extent. The natural 
twist, the tiiickiiess of fibre wells, the roughened edges and 
cylindrical structure are more strongly marked than in a dead 
fibre, but not so strongly as in a ripe fibre. 

Seoause of their fiat, ribbon-like character, neither dead 
nor half-ripe fibre will take dyestufb as readily as ripe fibres. 

Unripe fibres cfing to the shell more than npe ones, and 
are more liable to suffer damage in the ginning and scutching 



^S' 7 {"■) shows transverse sections of good fibres of 
some of the best known cottons drawn approximately to 
scale. 

At A are Sea Islands fibres, at B and C are Egyptian 
fibres, and at D ate fibres of American uplands cotton. 

Q. 1898. What is meant by "staple" when applied to 
ootton ? State how you would proceed to asoertfUD 
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it in any given sample, and if the cotton was Texas 

what would you expect it to be? 
A. Staple being taken aa the length of the fibre, it may be 
aaid that the common method of ascertaining it is to hold a 
email portion between the thumb and tiogers of ona hand, 
while with the thumb and fingers of the odier hand some of 
the projecting fibres are pulled from the portion of cotton 
being held. This operation is repeated several times until a 
few fibres are obtained from which the approximate length 
can easily be judged, as they are mode parallel by the draw- 
ing operation. To be more sure of the length- the fibres 
could be placed on a rule, divided into sixty-fourths of an 
inch. Texas cotton is about oue inch or 9 average length 
of staple. 



A 

1 


(^ 


2 


^ 






i 





Fio. 7 (a). 

Q. 1898. Are regularity in pitch and a greater number of 
convolutions always found in conjunction with a 
cotton fibre of small diameter? If not, give any 
instance to the contrary. 
A. It is a general rule that cotton fibres of small diameter 
contain more twists per inch than thicker fibres. There are, 
however, exceptions to the rule. For instance, unripe fibres 
may be thin and yet the natural convolutions may be con- 
spicuously absent. Again, cotton grown from Sea Islands 
seed in various parts of the world is often very irregular in 
its properties, Fijian Sea Islands, for instance, may be quite 
of small diameter and yet be very irregular and deficient in 
convolutions. 
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Q. 1900. Slate the mean length and diameter of brown 
Egyptian cotton. What are the physical reasons 
for its excellent quality? Which of theee cause it 
to be preferred for good yarna ? Why is it econo- 
mical when so used ? 
A. Many atudents stumbled with this question in not 
dearly uodeistaadiug what the esamiuer meant. The 
average length of fibre may be taken at about 18 inch and 
the dmmeter at about <, ^j^ inch or so. The annual over- 
flow of the river Nile provides a splendid soil and sufficient 
moisture for the growth of the good fibre. Apart from the 
soil and climate, the length, regularity and comparative 
fineness of fibre, and the colour and extent of natural twist 
all combine to make brown Egyptian a high class cotton. 
In these respects Egyptian cotton is second only to Sea 
Islands, and is often superior to that cotton in regularity of 
staple and freedom from nop and ease of working. We 
are not aware that it is particularly easy or economical 
to pass Egyptian cotton through the various processes as 
compared with a fair quality of ordinary American cotton. 
Although Egyptian cotton comes next in quality to Sea 
Islands, it is vastly cheaper aad easier to make yams from 
the former than from the latter. Although less waste may 
be made in the blowing-room, the writer has knowu 7 per 
cent, waste to be taken out of cards on Egyptian cotton. 
The cotton crop of Egypt is mostly of the brown kind. 

Q. 1896. Compare the physical properties of Broach, 
Uplands and Egyptian cotton, and say for what 
classes and counts of yarn they are respectively 
most suitable. 
A. Broach is an Indian cotton, and therefore only of very 
moderate quality ; Uplands is au American cotton, and there- 
fore of a somewhat better quality than Broach ; whilst the 
Egyptian is a much better cotton than either of the other 
two. Broach cotton is, however, one of the best Indian 
cottons although it is rather short in staple, say about ^ inch 
average length. It fetches a higher price than some Indian 
cottons with a longer staple, because it is stronger, cleaner 
and more elastic. It owes most of its good qualities to 
having a comparatively good soil pretty well irrigated. It 
will do anything up to about 26's or 28'b. 

Uplands is a good weft cotton suitable for numbers 
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slightly higher than 40'b. Its fibres are not strong, but they 
are soft and pliable, and there is not much dirt in the cotton. 
It is a white cotton, and will mix well with other cottons, 
and has a staple about one inch long. 

Egyptian cottons are generally divided into three classes 
— GalUni, Brown and White. They are given here in the 
order of their quality. Brown Egyptian is grown in far 
larger quantities than the other two, and will spin anything, 
say, up to about 140's. Egyptian cottons are therefore distin- 
guishwl by length, strength and uniformity of fibres. Their 
chief defect is that there are always present in them con- 
siderable proportions of short, hairy, undeveloped fibres. 
They depend for their moisture principally upon the annual 
overfiow of the Nile. A good overflow means good cotton 
and plenty of it; a poor overflow means the opposite. 

Q. 1897. Name the differences between rough and smooth 

Peruvian cottons, and say what purposes they are 

best suited for respectively. 
A. In smooth Peruvian the fibres are smooth, soft and 
pliable, whereas in rough Peruvian they are harsh and 
hairy. The possession of the quaUties mentioned mabe 
smooth Peruvian better fitted for wefts ranging, say, anything 
between 38'8 and 72's oonnts of yam. It will mis well with 
the better classes of American cotton, as, for instance, with 
Orleans, being, however, longer in fibre than the average 
Orleans, say IJ inch average. Many deliveries contain a 
rather large quantity of unripe fibre and also nep. Bough 
Peruvian may be used for about the same numbers as 
smooth, but is more for such yarns as are used by hosiery 
manufacturers. Whereas the ordinary American and most 
other cottons are replanted every year, this gives good crops 
several year^ in succession, although the second and third 
years are tbe best. In this respect it resembles samples 
of Queensland cotton sent to the author by the manager of 
the Queensland Cotton Manufacturiug Company in Australia 
some time ago. Practically all the crop of rough Peruvian 
is used to mix with wool, as it more resembles wool than 
ordinary cotton. 

Q. 1900. You are desirous of producing a good hofflery 

yam of a white colour. What cotton would you 

use, and what qualities would you look for in 

ipaking your selQClJon ? 



22 COTTON SPINNING. 

A. It is coneidered that Brazilian and Peruvian cottons 
are very suitable for the procesBes of hosiery manufacture, 
and we may say that such a cotton as Ceara or Peruvian 
would make a good yam of a white colour. Mr. Walmgley 
says that for hosiery yams to average about lO's a great 
deal of Tinnevelly Intian cotton is used, mixed with a little 
middling Orleans, the quantity of the latter increasing with 
the quality of the yam. It is the writer's experience that a 
great deal of good liosiery yarn is spun from brown Egyptian 
without the cotton being specially selected for that purpose. 
Spinning firms receive orders for such yams and put the 
required number of spindles on the work, making very little . 
difference excepting in spinning it softer twisted. 

Q. 1899. Suppose you want to spin a wiry twist yarn of 

a white colour, about 32'b counts, what cottons 

would you use? Give full reasons for yonr 

answer ? 

A. Some students would undoubtedly give rough Peruvian 

as an answer to this question, but on the high authority of 

Mr. Sheppertou this cotton is seldom used, except for mixing 

with wool. It the 32's yam were required to be exceptionally 

good it might be suitable to use a Brazilian cotton, such as 

Ceara, Faraiba or Maoeio. These cottons are noted for giving 

a wiry nature to the yam produced from them. To make 

such yam pay, however, a fair price would have to be got for 

it. The vast bulk of 32's twist yam is spun from American 



MIXING OF COTTON. 

Q. 1899. A cheap mixing for 28's weft yam is required. 
What cottons would you select for the purpose, 
and in what proportions would you mix them 7 

A. For a cheap 28's weft it would answer very well to 
make the bulk of the mixing in England from Uplands or 
Mobile American — more especially the latter. The rest of 
the mixing might be made up of Indian, i.e., if the yam 
is only required to be of an inferior kind as suggested by 
the question. Mobile is somewhat worse than Uplands, 
and is a good deal used for wefts up to 30's and slightly 
higher. It is generally somewhat dirty, damaged by ^- 
ning, very leafy, and often contains a large amount of 
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moiBture. The average length of fibre may be taken at 
^ of an inch. For a cheap 28's weft we might use all 
of this cotton, and at the mill go in for quantity of pro- 
ducliou, or we might use, say, two-thirds Mobile and one- 
third of Indian DhoUerah, or, say, three-fourths of Mobile 
and one-third Dhollerah. The latter cotton of itself would 
not satisfactorily spin 28's, but may be added in moderate 
quantities to the American. Its colour and length of fibre 
agree sufficiently with the Mobile, and its prioe per pound 
is very moderate, as alao is that of Mobile. In America 
it would probably pay best to use very httle Indian, or even 
none at (Jl. 

Q. 1899. Is it advisable to mix brown Egyptian and 
Pemam, or Texas and Broach, or Texas and 
DhoUerah, or Gallini and Orleans cottons ? 
A. The deep or golden tinted colour of brown Egyptian 
cotton precludes it from mixing with Femams cotton. In 
addition the fibres of the latter cotton are harsher and more 
wiry than the former, and the fibres of the Pemams are 
shorter than those of the Egyptian, which facta are also 
agajnst their satisfactory blending. As regards Texas and 
Broach, the latter is an Indian cotton of rather short staple 
— say average of ^ of an inch. It fetobes a higher price 
than most Indian cottons, because of being cleaner, stronger 
and more elastic, being — for India — grown on a good soil, 
pretty well irrigated. It may be taken that Texas and 
Broach in actual practice are very seldom blended together, 
although it might be possible to do this to a limited extent, 
owing to the similarity of most of their qualities, and to the 
fact that each is browner in colour than other cottons from 
the same country. It is much less likely that Texas and 
Dhollerah wonld be mixed together, as Uie latter is much 
whiter in colour, besides being dirtier. It would not do to mix 
Gallini find Orleans together, because the former is superior 
in nearly every respect, and also because there is a great 
diBerence in colour. It is scarcely worth discussing Gallini, 
because it is now seldom in the market. 

Q. Which are better, small mixings of cotton or large? 
Give the reasons for your opinion, and briefly 
describe how you would proceed to mix, say, 
twenty bales of Low Middling Orleans and ten 
bales of DhoUerah ? 
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A. It is usually best to have the mixing aa large as the 
size of mixing- room, capital at disposal or state of the cotton 
markets render advisable. Large mixings tend to give 
uniformity in the yarn, since every lot of cotton is more 
or less dififerent from others, and even the bales in the asuae 
lot or the portions of the same bale may vary to some extent. 
By standing in the mixing the fibres tend to loosen them- 
selves somewhat, and if too damp there is a chance for the 
cotton to dry. 

In the case mentioned it would probably be best to pass 
each lot of cotton through the bale-breaker, and make a 
mixing from it separately, also to pass each lot of cotton 
through the opener by itself. At the scutcher two laps of 
the Orleans could be put with one lap of DhoUerah. 

Q. 1899. Suppose that you are examining a sample of 

cotton, and you find it possessing the following 

characteristics : staple, | inoh to inch ; colour, 

slightly creamy ; strength, moderate ; flexibility, 

good ; elasticity relatively to strength, large — what 

variety possesses these peculiarities, and what class 

of yarn would you spin from it? 

A. To quote the examiner : " Uplands cotton consists of 

fibres which are very pliable and elastic, and of a white of 

slightly creamy colour. Its mean length is a little under an 

inch, and its diameter equal to Orleans. As it is very soft, 

however, it is not so strong as the other varieties grown in 

the United States." This appears to answer the properties 

of the question as well as any cotton, and it is well known 

that Uplands cotton is extensively used for medium numbers 

of weft yams, say up to between 40's and 50's. 

Q. 1897. Supposing you had to make a mixture for 28'8 
twist from American and Indian cottons, what 
varieties would you select, in what proportion would 
you mix them, and how ? 
A. Texas and Hinghunghat would probably make a satis- 
factory and economical mixing for 28'a twist, say in the 
proportion of three bales of Texas to two bales of Hinghun- 
ghat. They differ very little in average length of staple, the 
American being about an inch and the Indian rather longer, 
say l^j inch average length. The Hinghunghat is, however, 
dirtier than the Texas, and it would be a matter for considera- 
tion as to whether it would be the better plan to mix it in 
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By permission the two following tables are taken from 
Messrs. Hetherington's excellent catalogue: — 



A List of Cottons and theib Adaptation fob Spinninq 

DiFFEBENT NUUBEBS OF YaBN. 



From the Lowest to the Highest Numbers. 
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s Upwards. 
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toSO'a. 
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abundance or scarcity 
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of each clasa prevails, 
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but it is found that 








rough and smooth 
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staples do not incor- 






Rough Peru . 


porate well, and hence 
do not make the best 
yam. 
The lower olaases of 
American are often 
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lO'B 


to 50's. 
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best with Dhollerah, 


30'fl 


toWa. 
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Ceara {B.<) and. 


etc., but stronger kinds 
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The strong low classes 
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tee . . . 


adapted to mix with 
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Brazilians, Smyrna, 
African, etc. 


16'a 
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10"8 


to 16's. 


Comptha.BeDgal, Ma-\ 
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There are several varietiea of cotton not named in this list that 
would mix with one or other of the above classes, but this must be 
left to the dieoretiOQ of the person buying such cotton. 



i>, Google 



COTTON SPIHNING. 



CoMPABtSON OP LeNQTH OP STAPLE. 







Ungthof 


E 




c^„ 


Variety. 


Staple. 


1^ 


DMCRimON. 












s 


.i 


t 


82 








s 


s^ 


s_ 


E*B 






SeiUlanda. 


I'Si 


i-So 


1-70 


X 


^?aT;a■l^i■.^C^=n1,^ 




Rorida Island . 




1-30 


l-« 






Upland . . 


i-a 


1-00 




Wii 


Sod and rather short in staple 1 




Mobile . . . 


la 


i« 


l-OI 


UHially clean and b«t adapted 










los 




forw^. 


America 


Texas . 


l«0 


IMO 


tK 




leu bright in appearance. 






»« 


O-TO 


yia 
















The best and moil regular of all the 






1-20 


100 


110 


.. 


very white, but leafy; othen of 




P.™™. . 


[:*• 


!-fo 


[:» 


tW. 


a creamy lone, but clean. 








a-» 


Mi 










i-a 


101 








Bniil 


SaotM. '. 
Bahia . . 


I'so 




':" 




1 !S5ty"ar":SU"S4LVn,^ 
l tiontbeyenWr. 






l^M 




y'i 








»""'™ { 




-oo 

■90 








Egypt 1 


gSIEI" : : 

., brown 


lei 


:J! 


I'S 
1-35 


liv. 


! whilst Ae white is usually hard 




Plji-Sealibnd. 
Tahiti—Sea Island 


■in 

ii» 


ra 


i^is 




Very irngular in staple. 
Fair in staple bu. cannot be reBed 
upon Ihniugh siKoet^ve aeaaons 




Weu Indian { 


I'M 




i-a 






\ 


1-30 










Maydan . : 




























T*^S«i ialaiCd 


... 


... 


... 


... 


( Hani and soft varieties. The soft 
1. is b«l mixed with Braiilian. 




Tttoft Staple 


z 


::: 


::: 


™ 




„ Sea Island 














African 


... 


... 




::: 


bright colour. 
, The various dassei under this head 




Surat . . { 




1-00 




tAi 


1 arefairworliingcoltans^ but the 






D'M 




























100 




tAb 






Rangoon 








TlVl 


f Low in character, contains a lai^e 




"■"- ■ ■ 


1 


... 






\ quanlily o( round and Rat fibres. 



Cotton is valued Bcoording to the (leffTee Li 



cording to the deffree In wh 
It le the use for which it): 



h it poueeees the HpeciaJ cbarocter- 

i>, Google 



COTTON MIXING. 27 

the Btaok or to mix it in the aoutoher. In nhich latter and 
more probable case with four laps up we should pub two of 
each sort together, or three of Texas to one of Einghunghat. 
The two cottons are pretty much alike in colour, being in 
each case of a light browmsh tint, Hinghunghat, however, 
appears to be very seldom found in Liverpool. 

Q. 1900. What cottons would you mix or use to spin (a) 
a Dheap, soft weft to be used in oloth for raised 
goods; {b) a good quality of ring warp yam, strong 
and moderately cheap, of 28's counts ; (c) a moder- 
ately coloured 40's weft of good quaUty? State 
your reasons. 
A. (a) Cheap, soft wefts to be used in cloth for raised 
goods, such as flauaelettes, are often spun from cotton waste. 
Sometimes a little of the poorest of American, such as Mobile, 
may be mixed with the waste, or still more likely a quantity 
of Indian cotton, such as Dhollerah or Comptah, or all cotton 
may be used without waste, 

■ (b) A good quaUty of ring warp yam, strong and moder- 
ately cheap, could be spun from Texas or Orleans, of about 
28 's counts. 

(c) A really high-class quality of 40's could be spun from 
brown Egyptian, while a fairly good quaUty could be spun 
from Texas cotton, using double roving at the spinning 



Q. 1896. Can yon mix the following cottons ? If not, why 
not? Uplands and Broach, Brown Egyptian and 
Orleans, Fernams and Mobile. 

A. Uplands cotton is of the typical American kind, and 
forms an important division of our supply from (hat source, 
being much used for weft below AO's. (1) Broach is an 
Indian cotton, and also much in favour for wafts slightly 
lower than Uplands. Broach and Uplands have many 
features in common, and for some yarns may be mixed to 
advantage, but there is a difference of colour between the 
two, which is a serious obstacle to their blending in some 
cases. Uplands has a while or light creamy tint, whereas 
Broach is a brownish golden colour. (2) Brown Egyptian 
cotton differs from Orleans in several important particulars, 
which render it inadvisable to mix them. There is a great 
difference in colour and also in length of staple, and it is 
Bftfo to say they are seldom, if ever, blended together. (3) 
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Femama U a longer stapled ootton than Mobile, &ad JB aleo 
of ft harBh, wiry nature, whereas Mobile ia notably aoft, and 
both these condilioas are opposed to satisfactory mixing. 
Q. 1901. A mixture of cotton is required. You have the 
choice of two cottons, A and B. A costs 6gd. and 
B 4|d. per lb. They are to be mixed in the pro- 
portion of two of A to one of B. What would be 
the total cost of 32,000 lb. of such a mixture, and 
the cost per lb. ? 
A. 2 lb. of A at 5|d. cost lljd. 

1 lb. „ B „ 4Jd. „ 4fd. 

Cost of 3 lb. of mixture = 16|d. = 15625d. 
1 lb. „ = 5-2083d. 



104166000 

156249 



12)166665'6 pence 



£694 Ss. 9'd. 



COTTON BALING. 



Q. 1900. Attempts are being made to introduce new 

methods of packing cotton for transport. State 

fully what you know of these, and the advantages 

claimed, together with any reasons for making the 

change. 

A. Kxcept perhaps in the matter of making heavier and 

harder pressed bales, there has been little alteration in the 

baling of cotton for a great number of years. For several 

years now great attention has been given to this subject, and 

various people have placed improved forms of bale on the 

market. Hitherto they appear to have received only a 

moderate amount of adoption. These improved bales mostly 

take the form of round lap bales, anij it has heen plaimed tor 
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them : (1) A great saving of freight ; (2) saving in storage 
room ; (3) lees danger of fire, and consequeat reduction of 
insurance charges ; (4) no hoops or metal of any kind about 
the bale, thus reducing risk of fire in the scutching- rooms ; 
(5) easier handling of the bales ; (6) cotton better covered 
up ; (7) less loss of cotton in transit and in the opening and 
cleaning processes ; (8) can be placed on the lattices of the 
first machines in (he mill and unrolled mechanically like the 
ordinary scutcher laps, and mixing of cotton of different 
qualities can thus be done at this stage. In one case the 
round lap bales are made to weigh 260 lb., with each yard of 
lap to weigh 2 Ih. Such bales are shown in Fig. 8, while 
an Egyptian bale is shown in Fig. 9, the latter being usually 
well made up. 



The advantages above claimed do not so far work out in 
practice as nicely as they are above stated. Many of the 
laps have refused to unroll satisfactorily, and in some trials 
the carders have experienced great difficulty in getting a 
satisfactory individual separation of the fibres. On the other 
hand, in many later trials the round lap bales have come off 
very well. In principle these round lap bales appear to be 
the proper thing, and it is quite possible that they may 
eventually receive large adoption. 

The new methods of baling have been practically confined 
to American cotton, and there is no doubt that bad baling 
of this cotton has led to new devices. 

Q. 1899. What do you know about the methods of packing 
cotton for export at present in use ? What are the 
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detects which usually exist, and what subsequent 

diffioultiies are produced by imperfect or excessive 

packing? 

A. It is customary to make ginned cotton up into heavy 

rectangular bales, convenient for transport. According to 

the best authorities steam presses are most used in America, 

while in Egypt and India preference is given to the use of 

powerful hydrauhc presses. As a rule the heaviest bales are 



FiQ. 9.— Egyptian Bale. 

Bgyptjan, averaging over 700 lb. each, and bound round 
by eleven steel bands. American bales vary considerably 
in weight, but may average about 480 lb., being bound 
round by about half a dozen iron bands. South American 
bales may only average less than half the weight of the 
ordinary American; while Sea Islands may be Ughter still, 
in consequence of simply making up into bogs for fear of 
damaging the fibre. A great outcry has been made about 
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the UDBatisfootory covering up of the American bales, it 
being alleged that the cotton has thereby aufEered consider- 
ably during traoait ; while the danger of fire has also been 
increased. As a consequence great efforts are being put 
forth in some quarters to produce a heavy cylindrical bale. 
It has been couwdered by some that escessive pressure put 
on the fibres in baUng injures them, but microscopical 
examiuatiorL has not revealed such damage. As a matter of 
fact more pressure is put upon each individual fibre in the 
drawing rollers of the various spinning machines than in 
any baSng press. 

Additional Remarks on Baling. 

"We may say there can be little doubt that the minds of 
both cotton spinners and cotton planters are open to sugges- 
tions for improved methods of baling American cotton. All 
oonoemed are open to admit the probability of the adoption 
of some better method of handling the vast cotton crops of 
the Southern States of the American Union. Since Eli 
Whitney invented the saw gin (about the year 1792) the 
present form of bale has been accepted with little alteration, 
excepting a gradual increase in weight. As a matter of fact 
some bales of American cotton of immense density and weight 
have at times been tried, and microscopical examinations of 
the heavily pressed fibres have failed to detect damage from 
the heavy pressure. It is somewhat curious that America 
should be apparently behind Sgypt in the matter of baUng, 
although in quantity the American cotton crop quite over- 
shadows the cotton crop of Egypt. 

It has been said that no commodity of equal importance 
has received such ill-usage in the matter of handUng as 
American cotton, and many consider the present rectangular 
bale to be wasteful and very irregular in the size of package. 
While not allowing many of the advantages claimed for 
the new bales, the present writer is quite prepared to admit 
that the present bagging and ties of American cotton afford 
insufficient protection from damage, theft and waste. Cer- 
tainly the rectangular bale is somewhat clumsy to handle at 
each step of its progress from the ginnery to the mill. 

Instead, however, of contending that these defects are very 
detrimental to the spinner, the present writer is more in 
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accord with the following quotation from an Amorican paper ; 
" The cotton ginner may not perhaps realise the loss in weight 
and general wretched and ragged condition of his bale when 
it arrives at its destination in Burope, and the manufacturer 
knowing this from actual experience, makes the price after 
deducting this loss in weight and condition, and hence the 
producer is chargeable with all this waste and this extra hi^ 
freight and insurance. It comes out of the price he should 
get at home for his cotton, and this is right, as no one is 
expected to pay for what he does not get, and hence if he 
expects to receive for full weight, he must take more care 
in his packing." 

The Lowry bale is one of the new forms of bale that h^ 
received more or less adoption. In this bale the cotton is 
compressed to an average density of 47 lb. per cubic foot, 
whidi density is economical for loading either on land or aea. 

With the rectangular bale it is often the practice to screw 
the bales into the hold of the vessel, and by this method the 
bales are very closely pressed, so that in unloading consider- 
able force is expended in getting the bales out, this process 
resulting in the covering being torn, the marks being de- 
stroyed, and some of the cotton being wasted. Often the 
coverings have to be repaired before being sent on to the 
spinner. 

The Lowry bale is named after the inventor of the press 
used to make it, Mr. Geoi^e A. Lowry. 

We can well understand that a system of baling which has 
been more or less in use for upwards of a century will not 
easily be replaced by any new method. 

Weights. 

One of the defects of the present system of baling cotton 
is the variation in the size and weight of the bales. While 
some bales of American cotton weigh upwards of 6 cwt., 
others weigh only about 3^ owt. Taking extreme cases, 
bales have been found in the same large invoices varying 
from Httle more than 300 lb. to upwards of 650 lb. The 
following, for instance, have been given as being actnal 
weights of bales from the same large invoice, the figures 
in c«ch case representing the weight of a bale in pounds, 
and taking them in progressive form from the lowest weight 
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to the highest: 336, 366, 381, 399. 406, 582, 584, 617, 629, 
637. Bales as light as 300 lb., and others as heavy as 720 
lb., have oome to the same mill. In moat deliveries, how- 
ever, there is much greater uniformity than is indicated by 
the above figures. 

CoVEBINGe. 

Much of the bagging or sacking used to cover cotton bales 
is too open in the weave, and allows the cotton to get dirty 
and stained. This open weave also allows the different 
markings of the bales to penetrate to and discolour the 
cotton. Many of the bales are not fastened up properly, 
and are therefore soon broken open so as to expose the 
cotton to staining and pilfering. There can be no doubt 
that much improvement could be effected in these matters, 
even without introducing any new form of bale whatever. 
As a matter of fact, however, even if the tares or bagging 
be twice as good, it would still be liable to damage by the 
hooks and other implements used to haul the bales about. 
It is quite a fact that, while some portions of a bale may be 
so torn as to expose the cotton, other portions of the same 
bale are sometimes stuffed with thick pieces of tare with the 
apparent object of making the bales to weigh heavier. In 
England it is customary to allow 4 lb. per cwt. for tares, 
so that excessive weights of tares are against the spinner. 
Excessive weights of tares and hoops, however, probably 
represent a greater loss to the American than to the EngUsh 
spinner. 

NEPPED COTTON. 

Q. 1896. What is nep? In what stages in the produc- 
tion of cotton is it chiefly formed, and how ? 

A. Nep may be defined as the rolUng up or entanglement 
of fibre into small white specks like grains of sand in 
magnitude. It may be either natux'al or artificial. As 
regards the former it may be said that in all cottons there 
is always some portion of fibre in what might be termed 
a green or raw state, even when the bulk of the cotton 
is fully ready for picking. These undeveloped fibres when 
the eotton is picked have a strong tendency to curl up, 
VOL. I. 3 ,1 . 
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oontraol and entniae themBelrea amongst the good fibre 
in small white specks or nep. As regards artificial nep, ^is 
is produced to a greater or less extent in several of the 
earlier machines used in the making of cotton yam. There 
is no doubt that ginning is responsible for a large amoant of 
Dep. The saw-gin so largely used in the Southern States of 
the Amencan Uniou is uotably guilty of making a large 
amount of nepped cotton owing to the saws being badly set 
and otherwise being out of order. Some of the more modem 
ginning machines are also far from being guiltless in the 
matter. Often the,fibres are operated upon too long by the 
blades or saws of the ginning machines, with the natural 
result that neps are made. In the scutching room nep is 
often made by an excessive amount of beating, by the beater 
blades being out of order, and by sometimes trying to get too 
much work through one machine. The carding engine is 
often a fruitless source of nepped fibre by carding too heavy, 
by neglecting stripping and grinding and setting, by bad 
setting of the flats, rollers and olearers, doffer, doSer comb, 
etc. Also by sometimes allowing the web to become broken 
and to fill all the space up between the calender roller and 
the doffer until the cotton is carried round over the doffer 
and fills up the comb so that some portion of fibre remains 
some time subject to the action of the comb. 



OTHEE QUESTIONS ON COTTONS. 

Q. What is Peeler's cotton? 

A. From time to time planters in the Southern States of 
the American Union have tried to cultivate cottons which 
should be approximately equal to the average Egyptian 
cottons, although inferior to Sea Islands. Feeler's Orleans 
is a case in point which has been very successful. It has 
been grown from specially good seeds in the very favourable 
soil in the Mississippi bottom lands. It has been highly 
esteemed by velvet makers, but It is probable that the 
cultivation of these special varieties of American cotton is 
not on the increase, partly owing to the price and superiority 
of brown Egyptian. 

Q. 1899. What are the principal causes for the short harsh 
nature of Indian cotton, and what are the differences 
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between these, and the coaditions under which 
Mississippi bottom land cotton is grown ? 
A. It may be taken that deficiency of moisture and 
excessive heat are the ohief reasons why the cotton fibre 
as grown in India ia so greatly inferior to American cotton. 
This is especially the case when the cotton-fields are far re- 
moved from waterways. In a great portion of India there is 
very little, if any, rain, this being largely dependent upon the 
monsoons. The soil, therefore, is necessarily dry and arid, 
BO that both the soil and climate tend to give the poor 
qualities of fibre specified in the question. It may be added 
that carelessness in cultivation and ginning often make the 
cotton still worse. 

In compaiisoQ with this it may be said that bottom land 
cotton is an exceptionally good grade of Orleans American 
cotton. It gets its name and special quality from being 
cultivated on low-lying soil, which is occasionally flooded 
and weli fertifised by the Mississippi River. The climate is 
also exceptionally good, so that it has in full the very advan- 
tages which Indian cottons are short of. 

Q. 1900. What are the commercial terms used to de- 
nominate the various grades of American, Brazilian 
and Egyptian cotton in the market, and what are 
the chief differences which enable the grade to be 
fixed? 
A. Whdn the syllabus of the City and Guilds examinations 
was revised in 1897 it was distinctly understood that points 
and details, more particularly belonging to the selection, 
classification and commerce of cottons, should be confined to 
the honours grade, and the latest official syllabus does 
not indicate any alteration from this. The fault of this 
and other questions in the ordinary grade is that they 
should have been in the honours. As regards American 
cotton, it is usually quoted at Liverpool for the following 
grades: Middling, ^ir, fully good middling, good middling, 
middling, low middling, good ordinary, ordinary. Brazilian 
cotton is graded as follows: Fine, good, good fair, fair, 
middling fair, middling. Egyptian cotton as follows : Extra 
fine, fine, good, fully good fair, good fair, fair, middling 
fair, middling. The following prefixes are used to the 
American cottons when required : " Strict" means half 
a grade, higher, "fully" means a quarter grade higher, 
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and " barely " oaeans a quarter grade lower than the full 
grade. Doubtless many students in stating what points 
determine the grade would include such things as length, 
strength and fineness of fibre, but strictly speaking " grade" 
really means the appearance of the cotton as regards cleanli- 
ness and colour. 

Q. Which makes the stronger yam, rough or silky 
cotton ? Give reasons. 

A. Other things being equal, it may be taken that silky 
cotton would make a stronger yarn than rough cotton. The 
silky cotton would yield more readily to the processes of 
twisting, parallelising and attenuation of the fibres, and 
there would be fewer fibres projecting from the surface of 
the final thread than with the rough cotton. 

Q. Where are Coconada and Nankeen cottons grown, and 
what counts aj^ they suitable for? 

A. These cottons are both of a high colour. Until re- 
cently it was considered that Nankeen cotton was always 
grown in China, but C. P. Brooks quotes a case of its 
cultivation in America. In any case, it is now seldom or 
never used in Europe or America. Except in colour it 
resembles the ordinary American cotton, and might be used 
for, say, about 30'8. Coconada is an Indian cotton, which is 
used for low counts, say about 12'b or I4's, and makes a 
good weft for some kinds of woven goods. It takes dye 
very well, but is not used to a very large extent. 

Another high coloured cotton is red Peruvian, which, how- 
ever, is of little commercial value. 



GINNING OF COTTON. 

Q. 1896. Describe the apparatus used by the Hindoos to 
free cotton from seed. What modern ginning 
machine most nearly approaches it in principle? 

A. Next to ginning by hand, which is a slow operation 
indeed, the Hindoos used the foot-roller gin. This consisted 
of a slab of wood, stone or iron, upon which was placed the 
unginned cotton. An iron roller was worked about by the 
foot of the Hindoo upon the seed cotton until the fibre 
and the seed were separated more or less effectively. This 
operation was probably not a great deal better than band 
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^aning, and was superseded by the churka, or roller gin. 
This gin consisted of a pair of rollers fitted in a framework 
and operated by a handle fitted to the end of one of the 
rollers, while the latter were directly connected by a pair of 
rudely constructed wheels. The seed cotton being fed to 
the rollers, the fibres were torn from the seeds, and passed 
through the rollers, whilst the seeds fell to the ground, being 
precluded from passing through the rollers on account of 
their diameter. It speaks highly for this gin that its 



Fia. 10.— Churba Gin, 

principle is preserved in some of the bast gios of modern 
times. Both the Macarthy gin and the knife-roller gin 
closely resemble the chwrka in their principle of action. In 
each of the latter macliines the chief difference ia probably 
the application of the doctor knife, which is common to 
both. Whilst the seeds are held by their fibres between the 
doctor knife and the leather roller, they are rubbed until 
they are loose by the beater blade in (he Macarthy gin, and 
by the knife roller in the knife-roller gin. The Baw gin so 
extensively used for the ordinary staple of American cotton 

,,lc 
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is totally unliie the churka of the Hindoos, both in principle 
and action. 

Fig. 10 BhowB one form of churka gin. It eimply cooBiBts 
of (he two rollers, C, D, the rude wheels, B, and the handle, 
A, the whole sustained in a rough framework. 



Fio. 11. — Boning of Cotton as practised in India and China. 
The Bow Gin. 

Fig. 11 shows the Hindoo bow gin, and is taken from Dr. 
Ure, who says: "The man sits down, lays hold of it with 
his left hand, and holds a strong ebony club in his right 
hand. Thus eqtiipped he strikes the string of the bow with 
his club so OS to make it toss a flock of the foul cotton up 
into the air with great violence, and thus to discharge its 
impuritiea." 

Q. 1896. Describe the differences existing in the construc- 
tion and action of the two principal types of ginning 
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machiiiQa. Say how far these difCerencea aSect the 
cottoa in pasBing through the machine. 
A. There are two principal types of gin, viz., the roller 
gin and the saw gin. 

The use of the saw gin is practically confined to the 
Southern States of the American Union, but since these 
States furnish us with more cotton than all the rest of the 
world put together, it follows that a great portion of the 
world's annual production of cotton passes through the saw 
gin. Its essential feature consists in having a varying number 
of quickly revolving circular saws threaded on a square shaft, 
and projecting through special bars, which keep the saws 
about five-eighths of an inch apart. In some cases there are 
upwards of sixty or more saws. The seed cotton is placed 
in a feed box, and, coming into contact with the projecting 
teeth of the saws, the latter try to carry it through the bars. 
The latter, however, are too close for the seeds to pass 
through, and therefore the fibres are plucked from the seeds 
and carried forward, while the seeds then tall through bars 
arranged for the purpose. 

This form of gin is notably injurious to the cotton, cutting 
and nepping it to a great degree. This is so true that it is 
not used for any of the better classes of fibi'ee such as Sea 
Islands and Egyptian. It is simple in construction and very 
productive. 

The Macarthy ^n is very widely adopted in various coun- 
tries. Instead of having saws to carry the cotton forward, 
the latter is carried along from the feed bars by a quickly 
revolving leather- covered roller. Pressing against the leather 
roller is a steel blade termed the doctor knife, which prevents 
the seeds from being carried forward by the roller. While 
the seed cotton is held by the doctor knife and the leather 
roller it is rubbed against or struck by a reciprocating beater 
blade, oscillating on a fixed centre, the motion being got from 
a crank shaft. In a double action Macarthy there are two 
blades acting alternately, while in a single action Macarthy 
there is only one blade. The seeds being loosened by this 
action, drop through suitable bars, while the leather roller 
carries the fibres forward. The roller gin in one form or an- 
other can be used for any class of cotton ; but it is not quite 
so simple as the saw gin. It is made by quite a number of 



D,g,t,7P:hy Google 



4fl COTTON SPINKING. 

The I knife roller gin is a modification of the Macarthy, in 
which the beater blades aie displaced by a roller built up 
of peculiarly shaped circular knives, which rub against the 
seeds laterally, whereas in the Macarthy the rubbing action 
is upwards and downwards. 



Saw Gin. 



A ia the 



Fig. 12 is a lon^tudiiial section of the saw gin. 
saw roller, and there may be as many as sixty or more steel 
circular, saws threaded-on the same shaft; B is the revolving 
brush ; C is the passage of the cotton from the saws and 




Fig. 12. 



brush to the condensing arrangement, D, £ ; G is the feed 
table for the unginned cotton ; H is a conducting roller for the 
cotton ; and I indicates the unginned cotton itself. 

The seed cotton being dehvered to circular saws. A, the 
sharp teeth of the saws pull the fibres through the grid. O. 
The saws are kept a short distance apart by washers. The 
thin bars of the grid pass between the saws. The bars have to 
be sufficiently close to each other to prevent the seeds from 
passing through, and the latter, therefore, being parted from 
the fibres, fall down in front of the grid at K. It is possible 
that some impurities may pass through the grid at N. The 
lint or cleaned cotton is then placed upon the condensing 
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rollerB, D, E, nmch Etfler the manner of the placing of the 
cotton in a BCutcher upon the cages. After deUvery from 
rollere, D, E, the cotton may be dlBpoeed of in cUETerent 
ways, the method shown in Fig. 12 being to simply deliver 
it over the plate, L, and upon the floor aa at M. 

Macarlhy gins, as made by MesBrs. Dobson & Barlow, are 
shown in Figs. 13 and 13 (a). 

BINGLE-ACTION GIN. 



A Lealhar Boiler. 

B Doctor Euif e. 

C SpringB. 

D Doctor Enife Bail. 

E Adjuetiug Screw for Enife 

Rail. 

F Beater Knife. 



Bar. 



3 Feed Table. 



Centre. 



N GonuecliDg Bod for Beater 

Eaife. 
Feeder Bar. 
B Crank for movins Beater 

Enife. 
T Grid. 

W Crank for Feeder Bar. 
X Adjusting Soiew for Leather 

Boiler. 



DOUBLE-ACTION GIN. 



D Doctor Enife Bail. 

E Adjusting Screw for Knife 

F Upper Beater Enife. 

G „ „ „ Bar. 

H „ „ ., Bar 

Centre. 

} Feed Table. 

K Lower Beater Enife. 



N ConQectittg Bod tor Upper 

Beater Knife, 
Feeder Bar, 
P Conneoting Bod for Lower 

Beater Enife. 
B Grant for moving Upper 

Beater Knife. 
S Oiank for moving Lower 

Beater Knife, 
T Grid. 

W Crank for Feeder Bar. 
X Adjusting Screw for Leather 
Boiler. 



DiBBcrioErB TOB Sbttihq. 

Set the machines level on a firm floor and parallel with 
the driving shaft. 

See that the speeds are right. 

Set the bevelled edge of the doctor knife agajnst the leather 
roller, bo that the edge of the knife may be in a line with the 
centre of the leather roller. 

Set the beater knife, F, in Bingle-action gin, and the knife, 
E, in doable-action ^n, by means of the nuts on the beater 
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knife bars, to about ^'^ in. from the doctor knife when 
passing it. 

When ginning Bhort-stapled cotton the beater knife, F, in 

single-action gin, and the knife, K, in double-action gin, 
should overlap the doctor knife | in. ; but for long-stapled 
cotton ^ to I in. is the usual overkp. 

The feeder bar can be adjusted, as to its travel, according 
to the size of the seeds. 

See that the grid is so tidjusted that the seeds fall freely 
through it. 

The Eitson Machine Company manufacture the cotton 
tie cutter represented in Fig. 14. 

The cutter consists of but tvro parts, bolted securely 
together. The first, about 18 inches long, furnishes ample 
leverage and supplies one blade of the cutting shears. The 
other, 6 inches in length, supplies the chief cutting blade, 
and projects far enough along the surface of the bale to hold 
the kuife firmly. Both parts are forged steel, hardened and 



The operation is simple and quick, and requires but light 
labour. The tongue, shown at the bottom of the out, is 
inserted beneath the tie, and then a pull upon the long 
lever presses the tie against the upper cutting blade and 
severs it instantly. The knife is readily sharpened after the 
bolt has been removed. 

It should be remarked that with this implement it is pos- 
sible to cut the tie at the exact point desired, however near 
the buckle. There is no danger of sparks or of bits of tie 
getting into the cotton. Moreover, the cutter can be operated 
within very small space, a play of a few inches being ail that 
is required. 

In England at any rate the usual method of breaking the 
bands off the cotton bales ia by means of an axe, and this 
has been the common practice for a great number of years. 
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BALE-BREAKEES. 



Q. The bale-opener is a new machiae recently introduced. 
Describe it, and say in what respect its use is 



A. It has always been the practice to pve the raw cotton 
a preliminary pulling into pieces of comparatively small size 
before making the mixing of cotton or passing the latter 
through the opening machine. Until the last few years this 
work was always done by hand, this practice being still 
retained in some mills using only a small quantity of cotton. 
At best, however, this operation is very slow, and is often 
done in a careless manner. Large pieces of cotton have 
often been thrown on the mixing and have got into the 
opener so as to cause bars to be broken and the opening to 
be very indifferently performed. To avoid these evils great 
care has to be exercised by the attendant entrusted with 
feeding the opener. 

Recently, however, the vast majority of mills have adopted 
one form or other of " bale -breaker " or "cotton-puller," 
which does the work far better than it was usually done by 
hand, while at the same time being exceedingly productive. 

Fig. 15 is a general view of the bale-breaker as made by 
one machinist, while Fig. 16 shows how the rollers work in 
with each other as made by another firm. 

The most usual form lOf bale-breaker — as made by several 
of our machinists — contains four pairs of coarsely fluted or 
spiked rollers, having a certain amount of draft, the top 
rollers being held down by strong spiral springs or by dead 
weights. 
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Several bales cf oitton, representing tha different sorts 



to be mUed together, are placed adjacent to the^feed 
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lattice, and, according to some definite system, portaona of 
cotton from the different bales in successloa are placed on the 
lattice. The cotton is thus delivered to the first pair of rollers. 



the term "collecting rollers" being sometimes applied to 
this pair. Each pair of rollers the cotton comes to Tevolvea 
faster than the preceding pair, and in this way the cotton is 
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pulled into pieces of convenient aize for feeding to the opener. 
Working speeds might be something like as fotlowB : — 
Ist pair of rolleis 6 revolutions per minute. 



Taking the rollers as being of equal diameter, which is the 
most usual practice, we thus get drafts as follows : — 

15 
Between Ist and 2nd palra , -g- = 2-5 draft. 



3rd and 4th „ . . go = 5 
The total draft therefore would be ; — 

2-5 X 4 X 5 = 50 draft. 
Probably in most csrses the draft is somewhere between 30 
and 40, but the cotton neper actually pulls out to the calcu- 
lated draft on a bale-breaker. 

Opener Bale-Breaker. 

In some cases, especially for low cottons, what is termed 
the opener bale-breaker has been used. In this case there 
are only two pairs of rollers, and these give the cotton to a 
small poroupine cylindrical beater. The cotton is in this 
way beaten down upon beater bars and ^ fair amount of 
cleaning is secured, and more thorough opening than with the 
four pairs of rollers. It is probable that this machine treats 
the cotton more fully than is desirable before the mixings 
are made, and its production is limited. 

Pedal Breaker. 

This is another special arrangement, in which the first 
pair of rollers are dispensed with and their place taken by a 
coarsely fluted, top-ticing roller working over a number of 
pedals or levers. These are designed to give a closer grip to 
the cotton and to prevent sudden shocks and breakages of 
the roller spikes by allowing the pedals to give way. 

Neither this machine nor the pedal bale-breaker appear to 
have received very much adoption. 
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MIXING LATTICES AND MIXING.i 

Q. 1897. At what stages in the preparation of cotton for 
carding are different varieties mised? Say what 
you know of the effect at each stage? 
A. The two great stages at which cotton is mixed, prior to 
leaving the card, are at the mixing and at the scutcher. The 
great bulk of mixing is done in the mixing-toom. When the 
cotton-puller is used, bales of the various sorts and propor- 
tions are arranged conveniently to the feed lattice of this 
machine, and a portion of cotton from each bale in succession 
is placed thereon, so that in passing through the machine, 
and in being distributed on the mixing, they get pretty well 
blended together. If the cottons, however, differ considerably 
in regard to the amount of dirt they contain, colour, etc., it 
is best to pass them through the bale-breaker separately, and 
to make separate mixings of them, and to pass them also 
separately through the openers. Afterwards the laps may 
be put up in any requir^ proportion at the scutcher. 
Q. 1898. What is the advantage derived from breaking 
up cotton as it is received in the bale and letting it 
remain in the sack for some time ? How far does 
this aid in the subsequent operation of opening? 
A. Cotton as received in the bale is always more or less 
matted together, owing to the heavy pressure put upon it 
in the process of forming the bale. Consequently it has 
always been found necessary to pull or break it into pieces 
of comparatively small size before feeding to the opening 
machine. This was formerly always done by hand, and in 
some cases it is yet pulled manually. By making large 
stacks of cotton greater uniformity in the yarn is secured. 

Most spinning firms now, however, employ the bale- 
breaker or cotton -puller, which does the work much more 
quickly and effectively. This preparatory pulling enables 
the opener to do its work of cleaning and opening much 
more readily and effectively. In addition to this, if cotton 
remains in a stack for some time after passing through a 
bale-breaker, the fibres tend to become more supple and 
loose, and are more readily separated in the subsequent 

' For noteB on the mixing of uotton the reader is referred (o previous 
pages of this work. 
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processes. It is probable that the very general application 
of hopper feeds to openers has rendered the use of bale- 
breakers still more necessary. 

Q. 1898. Describe briefly the modem mixing-room, name 
the machines used, and give a sketch showing the 
way in which they are arranged to mis and distribute 
the cotton. 

A. The machines used in a modem mixing-room are the 
bale-breaker or cotton-puller and the mixing lattices. An 
excellent and largely adopted method may be as follows : A 
bale-breaker, with four pairs of coarsely fluted or spiked 
rollers, arranged with a total draft of something like 35. 
The cotton from this machine is taken upwards by a com- 
pound or double lattice, and deiivered upon a horizontal 
lattioe, which may deposit the cotton upon a second and 
similarly disposed lattice, or may at once drop the cotton 
upon the mixing, or yet again it may deliver the cotton upon 
a transverse lattice to feed either one of two mixings. IF 
the second long lattice receives the cotton from the first, it 
may dehver the cotton either upon the mixing or upon the 
second transverse lattice, which feeds either a third or fourth 
mixing at pleasure. The lattices can be reversed in direction 
of movements very easily, in order to facilitate the placing of 
the cotton wherever required. With two long lattices and 
two transverse lattices four distinct mixings can be made, 
but these lattices can be arranged to feed any required 
□umber of mixings. Occasionally the feed portion of the 
opener may also be placed in the mixing-room. Sometimes 
also the same large room is made to serve as a bale-room as 
well as mixing-room, in which case it may poBseas a specially 
made hoist or crane for winding the bales from the lurries 
into the room. Figs, 17 to 20 are reproduced by the kind- 
ness of Messrs, Piatt Bros, of Oldham. 

Fig. 17 shows an arrangement with the bale-room over the 
mixing- room. 

The cotton being taken from the bales at A is passed 
through the bale-breaker, and then drops through the floor 
at C to the mixing lattices. In this case there ore three 
mixing lattices, with which it is capable of making four 
different mixings of cotton, as shown. The sketch shows 
the ootton passing to No. 4 mixing, but by reversing the 
direolion of motion of the lattices any one of the four mixings 
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can be made. The reversing can be performed by any one in 
a moment. 

Figs. 18 and 19 show an arrangement with the balea of 
cotton and the misings in the same room. The cotton being 
fed on lattice A, is carried upwards between the double 
lifting lattice G, and then deposited by the lattices T), E, F, 
on any one of the three mixings, 1, 2, 3. 

Fig. 18 is a plan of the arrangement and Fig. 19 an 
elevation. 

Very frequently transverse lattices are arranged underneath 
the longitudinal ones shown, so that the cotton is carried 
crosswise to other positions for the misinga. 

Fig. 20 shows an arrangement sometimes used when the 
mixing and bale rooms are at some distance apart. 

HOPPEE BALE-BREAKEE. 

It is well known tbat an ordinary bale-breaker is an 
exceedingly productive machine, it being quite possible with 
one of the strongest and widest machines to pull upwards of 
100,000 lb. of cotton per week of 66| bonis. 

Cases actually exist to the writer's knowledge where 
upwards of 70,000 lb. weight of cotton are pulled weekly 
by one of those machines with four pairs of rollers. 

In view of this statement one would have thought inventors 
would never have thought of displacing this bale-breaker with 
a machine of a totally different character, although constant 
endeavours have been made to introduce inprovements in 
detail. 

Quite recently, however, a new machine has been adopted 
as a bale-breaker or cotton-puller, which bids fair to displace 
in time the familiar roller bale-breaker. The new machine is 
simply an adaptation of the now well-known hopper feed for 
openers, as a machine to treat the cotton taken directly from 
the bale. There is really httle or no real invention at all in 
regard to this matter, the principal point being in conceiving 
or realising that the hopper feeder would be able to perform 
such work in a very efficient manner and without excessive 
breakdown. 

Quite recently the author inspected one of these hopper 
bale-breakers while in actual work in one of our Bolton cotton 
mills. A bale of Egyptian cotton was put through the ■ 
machine in fonr minutes, the weight of cotton being about 7 
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owt. Aooording to this, if it were possible to keep the 
machina going to the above capacity, it would be capable 
of pulling upwards of 500,000 lb. of Egyptian cotton in 
a week. 

The cotton appeared to be quite sufficiently well pulled, 
and fully equal in thia respect to the work done by the 
ordinary machine. 

The machine was almost noiseless, in this respect being 
much superior to the bale-breaker with four pairs of rollers. 

In the latter machine a certain degree of care is necessary 
in spreading the cotton on the lattice, or the machine would 
choke and the rollers stop. 

In the new hopper bale-breaker pieces of cotton as large as 
two men can lift are tumbled into the feed-bos and practic- 
ally taken no further notice of. The adoption of this machine 
will almost eliminate the wages paid for opening the cotton 
in mills that do not consume a very large quantity of cotton, 
as the work may be done by some of the work-people putting 
in a little overtime. 

It is rather a curious fact t^at it appears to require almost 
twice as long for one of these new machines to open 500 lb. 
of American cotton as it does to open 750 lb. of Egyptian 
cotton. 

The explanation appears to be due to the softer and more 
clinging nature of the American cotton resisting the pulling 
and opening action of the machine. 

The machine itself consists of a horizontal lattice at the 
bottom of the feed-box, an inclined lifting lattice of greatly 
strengthened construction, equalising and stripping rollers. 
It is used in conjunction with the usual mixing lattices. 
In some cases a fan pipe is coupled up to draw away the 
dust out of the cotton. 

Dobson d Barlow's Sopper Bale-Breaker. 

The principal features of this machine are shown in the 
accompanying illustration (Fig. 21), which is a side view in 
section. The cotton is fed into the hopper. A, by hand, 
direct from the bale, and the food lattice, with its aptitude 
to clog or get out of order, is avoided. The bottom of the 
hopper consists of a grid, F, which allows all dust and loose 
dirt on the surface of the lumps of cotton to fall through 
into the dust chamber below. The cotton is taken from the 
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hopper by the spiked lattice, B, which travelB at the rate of 
200 feet per minute, the amount being regulated by an evener 
roller, C, having eight rows of teeth, made of hardened steel 
and mounted eccentrically on the evener roller shaft in the 
usual way. 

The erener roller makes from 60 to 70 revolutions per 
minute, and the cotton which it allows to pass is thrown off 
by the leather flap roller, D, which has a speed of from 400 
to 500 revolutions per minute. All the driving is arranged 
from one shelf, the bearings are all either oast-iron or hardened 
steel into cast-iron, and special arrangements are made for 
easily adjusting the rollers and lattices in relation to each 
other. The cotton, when thrown off the spiked lattice by 
the flap roller, may be arranged so as to fall through the 
floor into the room below ; if required in the same room, it 
falls on to a travelling lattice, H, which carries it to its 
destination. 

One very important feature is the arrangement for carry- 
ing away the dust. A fan, K, is placed on the top of the 
machine, and, by pipes placed just over the flap roller and 
over the evener roUer, draws away the particles of dust and 
fluff which are always present in large quantities in this 
class of machine. The entrance to each pipe is protected by 
a grid or perforated bos chamber, which prevents the fibre 
being drawn away with the dust. It is needless to remark 
that this arrangement makes a difference to the brealier- 
room. The air is purer, the machinery is kept cleaner, and 
the cotton is in a cleaner state when passed on to the opener 
or scutcher. The output is very satisfactory. An American 
bale can be put through in from six to twelve minutes when 
fed by one attendant. An Egyptian bale can be opened in 
from three to five minutes, but reqmres two feeders to keep 
pace with the machine. 

Bound Bale Opening Machine. 

The vast improvements and alterations which have been 
made in the earlier processes of a cotton mill during the 
last couple of decades do not appear to have even yet ex- 
hausted the capabilities of inventors in this direction. A 
mixing-room was formerly a very simple af&ir indeed, con- 
taining no machinery or apparatus excepting possibly a pair 
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of scales with whioh bo weigh the cotton and a crane to wind 
the' cotton baloB up. Even these would probably be in the 
bale-room in cases where the two rooms were distinct. Now 
it is a somewhat costly matter to fit up a mising-room on 
the most modem principles. It needs a bale-breaker and 
mixing lattices, which help to make the mixing-room almost 
like a, blow-room. In the blow-room itself we have now the 
hopper feed, which, during the last few years, has received 
very extensive adoption. 

We have previously referred to the new round bales and 
the new hopper bale-breaker, which are both now more or 
less oceupying the attention of practical spinners and machine 
makers. Accompanying the possible adoption of the new 
round lap bale there must be specially arranged opening 
machines. Of these the firm of Messrs. Howard & Bul- 
lough, of Accrington, have designed a machine designated 
the round bale opening machine. It is on the lines of the 
usual porcupine opener, hut arranged with a set of draft 
rollers where the cotton enters, in order that the lap thick- 
ness may be sufficiently reduced and the fibres somewhat 
loosened before the cotton reaches the beater. The round 
bales are placed in a lattice, and rotate on rods after the style 
of scutcher laps. Necessanly the lattice and the rollers have 
to be specially strong in order to take laps weighing 260 
lb. The success of such a machine as this will be attendant 
only upon the adoption of the round bale. Other parts of 
the machine are pretty much after the usual style we are 
familiar with. The author is not aware of any of these 
machines being yet at work. 



THE HOPPEB FEED. 

Q. 1896. What is the hopper feeding machine? Select 
any make of machine with which you are familiar, 
saying which it is, and state the functions of the 
various parts. 
A. The hopper feed is one of the most recent improvements 
of magnitude successfully adopted in connection with cotton 
spinning machinery. It is a labour-saving contrivance, inas- 
much as it performs automatically work that was previously 
performed by hand. Frequently dming the last few years 
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one attendant has become able to feed t^o openers by the 
applioatioQ of the hopper feed where previously two attend- 
ants were required, or one for ea,ch machine. In some 
cases even this has been exceeded. Also, it helps in a 
comparatively gentle manner to open the cotton, and in the 
moat modern arrangements means are provided by which 
the feeder assists in making a regular lap. For some time, 
however, after the hopper feeders began to be adopted in 
England, very serious complaints were made that the 
machines to which they were attached produced nneven 
laps. The principles of these automatic feed arrangements 
are the same as constructed by the differeat machinists, but 
there are differences in detail, For this description we will 
choose the arrangement made by Messrs. Dobeon & Barlow.. 
In this machine the cotton instead of being thrown by the 
attendant into the feed-bos or hopper is delivered thereto 
by a patented arrangement, which we will describe later 
on. Along the bottom of the feed-box is a lattice, which 
carries the cotton forward into the range of action of the 
teeth in a spiked lattice, which is set almost vertically, 
or say at an angle of from 15 to 20 degrees from the ver- 
tical. The lattices may be, if required, ranged at right 
angles to each other, the front part of the bottom lat- 
tice being inclined to the horizontal about as much as the 
chief lattice is inclined to the vertical, in order that the 
cotton can be stroked upwards more effectively. In front, 
and near the top of the upright lattice, is an equalising 
roller which strokes back any supercharge of cotton which 
may have been taken upwards by the lattice. In the 
same horizontal plane as the evener roller, but placed on the 
opposite side of the upright lattice, or behind it, is the 
stripping roller, which beata or strips the cotton from the 
chief lattice and passes it forward to the dehvery rollers, 
which give the cotton to the opener lattice. Preceding the 
dehvery roller is a single roller set over a pedal feed regulator, 
and the exit of the cotton is thus carefully regulated. The 
regulator consists of the ordinary upright cone box, with 
concave and convex cone drums of large diameter and anti- 
friction bowls. Beater bars are placed below the stripping 
roller in order that dirt may pass through. 

The special patented method of delivering the cotton to 
the hopper or feed-box may now be deseribwl. The cotton 
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A Feed Trunk. 

B Cotton Cluunber. 

C Bottom Lattice. 

D Upright Spiked Lattice. 

E Patent Bveuer Boiler. 

F Stripper BoUer. 

G DuatBara. 

K Condensing Boiler, 

J Feeler Plate. 



K Feeler Plate Rod. 

L Knocking-ofl Lever Pivot. 

M Catch Bor. 

N Bottom Lattice Driver. 

F Side Shaft. 

Q Worm. 

R Worm Wheel. 

S Spiked Feed Roller. 



Povier.—Ahoat 14 i.h.p. 



Evener roller pulley, 12 in. diametet by 2J ii 
wide, SQ to 120 revolutions per n|inQt«. 
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ie placed in a trunk, which has its mouth in the room above 
the machine. At ibe lower part of the trunk, where it is 
turned into the back of the hopper, there is a ehntter door, 
which is worked from mechanism in connection with the 
hopper. Across the framing of the feed-bos is a rod, having 
on it feeler bars. These latter are pressed upon by the 
cotton in the hopper, and if the amount of cotton in the 
hopper becomes too great the feeler bars are moved, so that 
a catch bos is put into gear, and the shutter door closed, so 
as to prevent any further dehvery of cotton into the leed-box 
until it is required. When the cotton in the bos gets below 
a certain quantity the feeler bars resume their former position, 
the shutter door is again opened, and a further feed of cotton 
is permitted. The object of this invention is to remedy a 
defect which it is welt known that the earlier applications of 
hopper feeders contained. If too muoh cotton is in the 
hopper there is a tendency for the cotton to be taken forward 
thickly by the upright lattice, and if too little cotton is in 
the box there is a tendency to take the cotton forward too 
thinly. In this arrangement there are three important 
applications of mechanism for producing an even lap : (1) 
the shutter door, (2) the evener roller, (3) the pedal feed 
regulator. Many hopper feeders are at work with the above 
arrangements, 

In later arrangements the cotton in the hopper is pressed 
by a continuous hinged door the width of the box instead of 
having individual feeler bars. The pressing back of the door 
by the cotton stops the feed of cotton. A friction clutch may 
be used instead of a box clutch to drive the feed parts. It is 
usual now to employ a spiked roller, 8 (Fig. 22), at the bottom 
of the feed trunk to assist in regulating the feed of cotton. 

Fig. 22 shows Dobson's hopper feeder with the most 
recent modifications. There is a spiked roller, 8, instead of 
the shutter door. The condensing roller, H, gives the cotton 
to the opener feed-lattice. 

Boward <S Bullongk's Hopper Feeder. 

While the main features and principles of all makes ol 
hopper feeder are the same in all cases, there are naturally 
di&rences of detail. 

Fig. 23 shows a hopper as made by Messrs. Howard & 
BuUough. A is the feed-box; B, the bottom oreeper ; G, the 
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lifting lattice; D, the eqaalising roller; E is a special roller 
designed to assist the cotton forward and to break up the 
cotton; F, the stripper roller; G, the dirt bars, over, which 




the cotton is delivered to the feed lattice of the opener, as 
shown. 
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A noteworthy faatute of this hopper is the poeitioii of the 
eyener roller, D, it being fixed over the top of the lifling 
lattice. The steel pine are formed and acted on by an 
eccentric, so that they are projected when opposite the 



lifting lattice and withdrawn when turned away therefrom, 
in Older to clean the pins. 

Pig. 24 shows an improved and very strong form of lifting 
lattice, of especial value in the new hopper bale -breakers. 
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OPENING AND SCUTCHING. 

Q. 1898. Give a statement of the objects aimed at in the 
operation of opening, and describe fully the treat- 
ment of the cotton to affect them. 
A. This process first opens out the matted masses of fibres 
to a very fleecy, soft condition; secondly, it extracts the 
major portion of the impurities present in the cotton, such 
as leaf, sand, etc., and also much seed that has escaped the 
^nning pioceas ; thirdly, it almost now always makes a lap. 
To eflfect these operations the cotton is now usually placed 
in a hopper or feed-box, which places the cotton uniformly 
upon a feed apron. This latter carries the cotton forward in 
such a manner that the cotton is fed by one means or other 
to a large, powerful and quickly revolving beater, which 
subjects the cotton to an enormous amount of knocking 
about, so as to open it out to a considerable degree. Placed 
in close juxtaposition to the beater is an iron grid, against 
which the cotton is dashed, and through the interstices of 
which a considerable proportion of the impurities pass into a 
suitable receptacle. From this beater the cotton is taken 
away, parUaUy under the influence of an a,ir current induced 
by a powerful fan, and usually made into a lap in a manner 
to be described in answenng questions treated later. 

Q. 1898. What Is the distinctive feature in the construc- 

doD of an exhaust opener, and why is it so named ? 

Say what you know about the action of the fans in 

exhausting and delivering the ootton properly. 

A. The distinctive feature of an exhaust opener is the 

employment of a long tube or trunk, through which the 

cotton is carried under the influence of an air current before 

reaching the large beater. The term has been most fre- 
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quently applied to the openers in which this long feed trunk 
has been oombined with a horizontal conical beater, as intro- 
duced many years ago by Meaers. Lord Bros., of Todmorden. 
We see no reason, however, why the term should not be 
just as applicable to an opener in which (he vertical conical 
beater, or the horizontal porcupine beater, is combined with 
the long feed trunk. It is evident the term has been applied 
because the cotton is carried along the feed trunk by the air 
being first partially exhausted from the trunk. Quiekly 
revolving fans used in conjunction with slowly revolving 
cages or sieve cylinders may, perhaps, be said to constitute 
the most distinctive feature about the blowing-room machinery 
as distinguished from any of the subsequent processes. Be- 
volving perhaps 1,100 times per minute, the fan creates a 
partial vacuum in the machine by blowing the air through 
certain exit chimneys and trunks. The air thus exhausted 
from the machine leaves a partial vacuum, which can practic- 
ally he only filled by air which ia allowed to enter at the 
feed portion of the machine, and the inrushing air takes the 
cotton along with it and deposits it upon the perforated 
cages. In the case of the eshaust opener, the cotton is first 
passed through what may be termed a small opener or bale 
breaker, which breaks the cotton up to some extent and 
delivers it to the feed trunk. Along this trunk, therefore, 
the cotton is now carried by the air currant induced by the 
powerful fan placed at the other end of the trunk. There are 
oasea in which the cotton is thus carried through exhaust 
trunks for 100 yards or more, being dried and, to some 
extent, cleaned in its passage. 

It is important to note the feeder in the case of these 
exhaust trunks can either be (1) in the room above as shown ; 
(2) in the same room or on the same level ; (3) in the room 
below. 

Fig. 25 shows the feed of an exhaust opener, as made by 
Mesara. Howard & Bullough. 

The cotton is fed from the mixings into the hopper at A, 
and thence passes through the grated trunks or pipes at B, 
and through the floor, 0, down the pipe to the large boater 
of the opener. 
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DOBSON'S EXHAUST OPENER. 
Debcbiption. 

This machine may or may Dol be made with a single 
scutcher and lap apparatus attached, and in connection 
with a porcupine opener feeder, as illustrated in Figs, 25 (a) 
and 25 (b). The hopper feeder can be appUed at A, B, when 



The opener consists of an exhaust fan and two porcupine 
cylinders, arranged to admit of a free and easy passage to the 



Fig. 25 (6). 
B. 25 (a) AND 2S (b). 
F Fan, Exhaust Opener. 
G Gj'linder, Exhaust Opener. 
H Passage fram Fan Co Gage. 



Fig, 2S (a). 

REFBRBtlCBa to F 

A Pedal Boiler, Porcupine 

Opener. 
B Gylinder, Porcupine Opener. 
O Pipes. 
D Dust Trunks. 
E Divided Trunks. 

The machine is provided with two sets of cages, with a 
dust fan to each set, cyUnder bars, two sets of duat bars and 
duat chambers. 

The beater is 16 inches diameter, and is made with two or 
three blades. The blades are planed on both edges, so that 
the beater oan be reversed when one edge is worn. 

The porcupine opener feeder is made 36 inches wide, and is 
fitted with a cylinder having hardened steel teeth, a collecting 
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roller, & fluted pedal roller, a pair of fluted feed rollers, duBt 
bars and dust chamber. 

They also apply a vertical oone feed regulator to the above 
feeder, which is fitted with large cones driven by gearing. 
The pedal motion attached has four antifriction bowls between 
each pendant, so as to reduce the friction to a minimum, or 
a still more recent two-bowl arrangement may be applied. 

The porcupine feeder can be placed at any convenient 
distance from the exhaust opener, or may be placed in the 
mising-room, in which case it is connected by tubing and 
dust trunks, in the manner shown in Figs. 25 (a) and 25.(6). 

A connection is made between the feeder and the opener, 
so that when the latter is stopped the former is automaticaUy 
thrown out of gear and the feeding is discontinued. 

Dampers are provided to regulate the amount of air pt^sing 
through the cf^es. 

The beater covers are fitted with a locking arraDgement, 
and can only be raised when the machine is stopped. 

Piatt's Self-Cleaning Lattice. 

Q. 1899. What Is the construction of the trunks placed 
between a mixing-room and the opening machines ? 
State how far they aid in the cleaning of the cotton, 
and what precautions are necessary to ensure satis- 
factory working, 
A. It is a very common practice to convey the cotton 
from the mixing-room to the large cylinder or beater of the 
opener, through long tin trunks, the cotton being impelled 
along the trunks under the influence of an air current 
induced by a powerful fan. This practice is beneficial to the 
cotton inasmuch as it tends to dry, and to a Umited extent 
also to clean it. To assist in the latter operation it is usual 
for a portion of the length of the tube or trunk to be made 
of D shape with the flat side down. This side is fitted with 
plates which tend to catch and arrest dirt and impurities, the 
latter then falling into suitable receptacles convenient for 
. removal. To ensure the regular and efficient removal of the 
dirt — a very necessary duty — it is sometimes the practice to 
fit a self-deaning travelling lattice below the bottom flat 
side. At intervals the weight of the impurities accumulated 
in pockets at the ends of the lattice overcomes the resistance 
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of a trapdoor, so as to drop the dirt into a bag, after which 
the door shuts again. 




The cotton passes on its way to the opener along the 
passage as shown by the arrow at A, Fig. 26. 
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The upper surface of the lattice, B, travels against the 
directtori of the cotton, the lattice being slowly moved by the 
mechaniam at C. 

The dirt falls into the boses D and D' and rests on 
weighted doors. 

When sufficient dirt has got into the box to overcome the 
resistance of the weight E or E', the doors fall open and 
permit the exit of the dirt into a bag or other suitable 
receptacle. 

Fig. 27 is a plan of this apparatus. 

It must be understood that this is only part of the long 
exhaust trunk used to feed an exhaust opener, and it would 
be at B in Fig. 25 if used at all. 

Q. 1899. What is the difference in the construction of the 
beater of a Crightou and a Taylor & Lang opening 
machine ? Illustrate by a sketch, and say how the 
blow given to the cotton differs, if at all, and say 
for which class of cotton each is moat suitable. 

A. These are two exceedingly well-known types of opener. 
The Grighton is a vertical conical beater, which has been so 
popular as to be largely made by several different firms. It 
consists of a strong vertical shaft which has sis or seven 
strong discs of different diameter secured to it. The largest 
disc is at the top and the smallest at the bottom, the whole 
forming a cone. Biveted to the discs are steel blades or 
knives, which strike the cotton against a vertical conical 
grid, through which dirt passes. The cotton enters the 
bottom of the beater, and as it expands by opening is carried 
upwards under the influence of an air current. It is reckoned 
specially suitable for dirty, matted cottons, since the heavier 
a piece of cotton is the more difficult will it be for it to rise, 
and therefore more beating will it get, this being just the 
thing required. The Taylor-Lang beater is a modification 
of the Old Willow, and is more used than the Crighton for 
the better qualities of cotton. An especial feature of this 
beater consists in its having an upward stroke, this being 
considered to damage the fibre less than the down stroke, 
while it also gives a large amount of opening area. The 
cotton passes through such an opener in a more uniform 
manner than in the Crighton, being more suitable for cleaner 
and better cottons. Fig. 27 (a) shows the Crighton opener 
in a simple form as made by Messrs. Dobson & Barlow. 

'8le 
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A, B are two pairs of strong feed rollers; G is a Bmall 
porcupine beater, which opens and prepares the cotton for 
the large conical beater, F ; D are dirt bars ; E ia the 
passage of the cotton from the small to the large beater ; H 
is a conical grid surroimdiiig the large conical beater ; O is 
the outlet of the cotton from the beater chamber to the 
delivery lattice and the cages ; L is the footstep of the large 
heater revolving in an oil hath ; N is the fan ; the parts 
M, 0, P, Q are connected with the driving. 

Taylor £ Lang's Beater. 




Pio. 27 (6). 

Beferring now to Fig. 27 (b), in this case the cotton passes 
through the feed rollers, F, F, or else over pedal noses, and 
is taken in an upward direction by the strong porcupine 
teeth, C, of the large cylinder, B. The cotton is thus 
beaten against the strong teeth or nogs, D. A good deal 
of heavy dirt passes through the bars at B, The cotton 
goes along the passEtge, G, to the first cages, and on its way 
passes over other bais as at H. 
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Genebal Dbbcbiption op Scutcher. 

Beferring to Fig. 28, the laps are placed oa the lattice. A, 
and slowly unrolled by frietional contact therewith. 

Frequently cotton of good staple is passed through the 
feed rollers, E, as well as between the pedal, D, and the 
pedal roller, G, but for shorter cottons there is often nothing 
but the pedals and pedal roUer before the beater. The roller's 
preceding these are seldom used on any scutching machines. 
The cotton is beaten down upon the beater bare, F, by the 
beater, B, revolving at from 1,000 to 1,500 times per minute. 
A good deal of the impurities present in the cotton pass 
through the bars, F, and some of the lighter leaf, fibre, etc., 
through the grate bars, G, hat the cotton passes upon the 
cages, H, H', under the influence of an air current induced 
by the fan, Y. I are the cage delivery rollers, J to J' are 
the oompreseion rollers, K ia a conducting roller, M are the 
fluted lap rollers, and N the lap. 

Q. Describe the functions of the scutcher or lap machine. 

A. One of the principal duties of a scutcher is to carry 
still further the opening and cleaning operations on the 
cotton, which have already been performed to a large, but 
not quite sufQcient, extent by the opener, A scutcher does 
practically the same kind of work as an opener, but does it 
to a fiuer and more perfect degree. 

It still further opens out and loosens the dusters of cotton 
fibres, and extracts a further quantity of sand, seeds, leaf 
and other Impurities. 

One of its most important uses, however, is to give a more 
uniform lap than it is usually possible to get from the opener. 

This uniformity is secured by the use of the piano-feed 
regulator, and by doubling together usually three or four 
laps on the scutcher feed lattice. 

A further benefit secured from the use of the scutcher is 
the blending of the cotton by working together three or four 
different laps. 

In many cases for American cotton a second or finisher 
scutcher is used, so as to obtain the foregoing benefits to 
a still further degree. 

In nearly all cases of Egyptian cotton one scutcher is 
deemed sufficient, and there is a tendency towards this 
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practice for Americaa cotton, since the istroduotioD of bate- 
breakere and hopper feeders, and the application of lap ends 
to openers. 

Before it became the practice for openers to make laps the 
cotton had to be fed by hand to the first scutcher. A given 
weight of cotton was supposed to be always spread evenly 
over a definite and marked portion of lattice, in order to 
secure uniform laps. This practice is now almost obsolete 
in cotton spinning. 

Here it is considered advisable to introduce the gearing 
plan of a well-known make of scutcher, (Fig. 28 (a)). This 
illustration is practically self-esplanatory. It is made by 
Hetheringtooa. 

Q. 1900. What is the true relation between the fans and 
dust cages in cleaning cotton? How should the 
fans act (a) when throwing the cotton on the oe^s ; 
(b) when drawing it on? What are the faults to 
avoid (1) in the velocity of the fan; (2) in the 
construction of the passages through which the air 
is discharged? 

A. Apart from assisting to form a very convenient and 
effectual condensing arrangement, the fans and cages play a 
most important part in cleaning the cotton. In the first 
place a fair quantity of fine tight dust, etc., that would not 
otherwise be extracted, enters the apertures of the cages and 
passes into the dust chambers. 

Since the fresh air to supply the partial vacuum created 
by the fan has in many cases to enter a scutcher principally 
at the grate bars, it follows that the strength of the Eur 
current exercises an important influence on the cleaning 
of the cotton at this position. If the current of air entering 
the grate bars be too strong, then it prevents the impurities 
from dropping out with sufficient freedom. The fans should 
act with sufficient force to take the cotton from the beater 
to the cages uniformly, without being so strong as also to 
take the impurities forward with the cotton. 

This is the great principle involved in all cases of openers 
and scutchers. The faults to avoid in the velocity of the 
fan are (a) too high a speed, (b) too low a speei}. The 
velocity should be as indicated above. 

The air passages should be constructed so as to avoid 
sharp turnings, contracted outlets for the air, back preseureB 
and accumulations of dirt inside. 



hy Google 



J_ 



hyGoogle 



78 COTTON SPINNING. 

Q. 1896. Describe the ooDBtruotdon of the dust oages of a 
Bcntohing machiDe. How do they help to form 
the laps? Under what conditions would they tend 
to produce split Japs ? 
A, The cages are usually made of perforated zinc or of 
wire netting, and they are always cylindrical, and work in 
pairs. They are connected at the ends to vertical dust 
trunks, through which the air is exhausted by a fan placed 
either above or below the machine, the latter method being 
the better on account of the dust being carried away more 
effectively. The ends of the cages should always be well 
lined, ao as to prevent air from passing between the framing 
and the ends of the cages. The oages very materially assist 
in forming an even lap or sheet of cotton. The latter is 
drawn away from the beater by the air current and deposited 
upon the cages. As one set of perforations in the latter 
become blooked up with cotton, the air rushes through the 
holes still open, carrying the cotton to the empty portions of 
the oages so as to form a somewhat uniform sheet. This 
action is continually taking place, and ia a very effective 
principle. It is very commonly taught that making the 
cages both of one size has a great tendency to cause laps 
to split. In this case it is said that half the cotton will fly 
to the top cage and half to the bottom cage, and the lap will 
be composed of two different layers which will readily part. 
This difficulty in many machines is overcome by making the 
top cage much larger in diameter than the bottom cage, and 
consequently most of the cotton flies to the top cage, and that 
portion which goes upon the bottom cage becomes absorbed 
with the cotton on the top cage so as to form one solid sheet. 
There is probably something in this argument, but the author 
ia bound to observe that he knows of many machines which 
have cages both alike in size and yet the laps from these 
machines seldom split. However, it may be considered good 
practice to have more surface of the top cage exposed to the 
cotton than of the bottom one. 

CAGES. 

The sketohea. Figs. 29 and 30, give different views of the 
oages. The perforations of the oages are shown at C (Fig. 29). 
At A are the chimneys or passages for the air from the 
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inside of the machine to the fans, the ait first passing through 
the apertures of the cages. D and D' are the shafts of the 
cages, whose revolution is very slow. At B are shown 
adjustable dampers, which can be set so as to expose more 
or less of the apertures of the cages to the inlet of the air, 




and at the same time can block up the apertures on the 
non-aotive sides of the cages. At E, F are the driving wheels 
of the cages. 

Q. 1698. Describe the mechanism of a lap machine 
attached to a scutcher. What advantage is pro- 
duced by ufiing Ups ? 
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A. The mechanism for forming the lap may be said to 
commence with the cages. The air passing through the 
apertures of the cages places the cotton on the outside of the 
cages, BO 8,9 to cover practically all the perforations in succes- 
sion, 30 that the cotton may be said to be formed into a 
loose sheet between the cages. Leaving the cages, the 
cotton passes between a pair of cage delivery rollers, and 
then between two or four heavy calender or compression 
rollers. There is a difference of opinion as to whether two 
or four calender rollers is the better practice. With four 
rollers the cotton passes between the rollers so as to he 
calendered three different times. In any case, the cotton 
leaves these rollers in a more or less cohesive sheet, which 
is immediately wound upon a smooth lap roller by frictional 
contact with large fluted lap rollers, upon which the lap rests 
during formation. Frictional contact between the lap and 
the large fluted rollers is greatly increased by a vertical rack 
and brake pulley and lever arrangement, which holds the 
lap down with a very considerable pressure. There are 
several advantages obtained by using laps. A lap needs 
much less attention and handling, either at the next scutcher 
or at the card, than the loose cotton would do. If a scutcher 
is used after the machine which makes the lap, then greater 
uniformity of the finished lap may be obtained by doubling 
throe or four laps together. 

These parts differ very little with different machinists 
except that in some cases only two calender rollers are used. 

Q. In what state does cotton clean best, damp or dry ? 

A. In the blowing-room dry cotton will open out and clean 
much more readily than damp cotton, the dampness resisting 
both the opening and cleaning actions by causing the cotton 
to cling together. Damp cotton also sticks to the machinery. 
On the other hand it may be added that if the cotton is ex- 
cessively dry aud fluffy it becomes susceptible to the influence 
of electricity, and is attracted towards the beater shaft, and 
tends strongly to give lap-lioking, 

Q. 1900. Sketch and describe the lap mechanism of an 
opening or scutching machine. How is a definite 
length of lap ensured? If the lap mechanism is 
used in connection with the feeding mechanism 
some distance away, how are the two mechanisms 
oonnecbed so as to er^ure continuity of dehvery? 

D,g,t,7P:hy Google 



SCUTCHING. 



81 



A. Fig. 31 showa the parts thioagh which tha cotton 
passes after leaving the beater. The lap-forming mccbaniBm 
may be said to begin with the cages, and comprises the cages, 
the cage delivery rollers, the calender rollers, the fluted lap 
rollers, the tubular lap roller and the knooking-off motion. On 
the cages the cotton is condensed and arranged in the form of 
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a sheet of cotton, which is consolidated by the heavy pressure 
of the two or four calender rollers. The fluted lap rollers 
sustain the lap and rotate it during its formation by frictional 
contact with it. The lap is formed on the tubular lap roller. 
It is the duty of the knooking-off motion to ensure a 
definite length of lap, and this it does by automatically 
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stopping the feed and delivery of the cotton when the lap 
has attained a definite length. There are vatious makes of 
knocking-off motion, but they are uaually operated from one 
of the calenders or one of the fluted lap rollers, and the 
principle of action is in every case the same. 

In the caae of hopper feeds it is neceaaary to stop and 
start this apparatus at the same time aa the feed rollers of 
the opener, and it is done in some cases by simply connect- 
ing the rods and levers of the knocking-off motion forward 
to the requisite parts of the hopper. This principle is still 
further extended in the case of cotton being fed to an opener 
through long exhaust trunks, to prevent the trunks getting 
surcharged with cotton on the one hand, or undercharged 
on the other hand. In this caae, at the commencement of 
each lap, the rollers at the feeder are started a short time 
before the lap part of the opener, and at the finish the 
feeder stops the same length of time before the lap part. By 
this means the trunk and pipes are freed from cotton when 
the lap part stops, and thus the irregularity caused by the 
cotton falling in the trunk is obviated. The connection 
between feed and delivery is automatic. 

Enogkinq-off Motioh. 

Fig. 32 shows a knocking-off motion as made by Messrs. 
Dobson & Barlow, and ia on the Hunter cog principle. 

A is the shaft of the bottom calender roller ; on A is the 
wheel, B, carrying the pointed snug, a. Wheel B drives 
wheel E, and the latter carries a grooved atud, b. The bear- 
ing of wheel E is in the lever, K, which is fulcrumed at the 
top. 

Suppose wheel B contained 62 teeth, and knocking-off 
wheel, E, 43 teeth, it would take 63 revolutions of the 
knocking-off wheel, or 43 revolutions of the calender roller, 
before the two snugs, a and b, would come together and the 
wheel, E, be pushed outwards, as these wheels have no 
common measure. If, on the other hand, the sizes were 
J|, this would in effect equal f , and the calender roller would 
only make two revolutions before knocking-off took place. 

The mle for finding length of lap before knocking-off takes 
place is to multiply the circumference of the calender roller 
by the teeth in the knocking-off wheel, E, and reduoa the 
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answer to yards. E is a change wheel, and a larger i 
gives a longer lap. 




j/ Parts. 



Whenever wheel E is pushed outwards the arm, J, moves, as 
shown by the arrow, thus oscillating the upright lever, G, on 
its fulcrum in the middle, and releasing the stop or atud at X. 
The drop lever, X, I, then falls on the fulcrum, I, and dis- 
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engages the wheel, D, so e» (o preveiil this wheel, D, from 
giving further motion to the calenders. The rod, L, moves 
in the direction ahown, and opens the clutoh-bos at S, and 
thuB stops the feed rollers. Q is the pedal roller ; B is the 
pedal roller wheel ; N is the fulcrum for the fork of the 
clutch. 

Another motion is shown at the end of scutching answers, 
in Figs. 41 and 42. 

Q. 1898. Describe and sketch the construction and posi- 
tion of the dirt bars in a scutching machine. What 
is the general rule for setting them, and what is the 
effect if set too widely? 

A. The dirt bars in a scutching machine are placed below 
the beater for practically the first quarter of the circomfer- 
ence of the circle described by ths beater in its revolntion. 
They are of triangular section, and set so that the strongest 
sharp edge shall be presented to the cotton as the lattev is 
struck down by the beater. There may be about twelve 
of these bars below each scutcher beater, and they may be 
set in a part circle, which is concentric with that described 
by the beater, but about a quarter-inch further away, or the 
later bars may be set a Uttle further away from the beater 
than the first bars. The first bar may be about a half-inoh 
below the bottom feed roller, and the bars may have about 
a quarter-inch space between each pair. If these dirt bars 
are set too widely there will be a tendency for good cotton 
to pass through the bara along with the seed. 

In the general view of scutcher given on page 74, the 
common arrangement of beater bars may be seen at F. 

Also in Fig. 25 (a), at X, are shown the beater bars, and at 
Y the dust bars or cage bars. 

Q. 1900. What is the principle upon which the dirt bars 
of opening and scutching machines are constructed 
and set ? What happens if they are not in proper 
order or are improperly set? A clear and detwled 
answer is required. 

A. These bars should be set so as to allow of the maximum 
quantity of dirt, seed, sand or leaf and other impurities to 
fall out, with the minimum amount of good fibre. This is 
the object and principle aimed at in their construction and 
setting. Each bar requires to offer a Strong section to tbe 
blow of beater, and a somewhat sharp edge to the entry 
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of the Hjr, BO as not to o&use deflection of the same. There 
are di£FeieQces of opinion amongst practical men as to details 
in the setting of the bare. Sometimes the bars are alt con- 
centric to the path of the beater, while in other cases there 
is a variation from this practice. On an opener especially 
the fiTBt bars are often set more openly than the later ones. 
If the bars are not kept in proper order and adjusted to the 
beat advantage it may happen that on the one hand a good 
deal of good fibre escapes with the impurities, or, on the 
other hand, the cotton is insufficiently cleaned. 

Bbateb ahd Beat&b Bass. 




Pigs. 33 and Si show two views of a special beater and 
beater bar arrangement as made by Howard & Bullough, 
and, along with other illustrations, reproduced with the kind 
permission of this firm. In each case the feed or the pedal 
rollers are shown at A, one of the pedals at B, C, working 
on the knife rail, D, as a fulcrum, while the beater bars are 
shown at E, F. 
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The prinoipal feature of this arrangement consists in the 
four bottom bars being readily adjustable by means of the 
handles, H, conveniently placed outside the framing. In 
this way the angle and opening of these four bars can be 
easily altered. 

It may also be pointed out that for short or medium 
staple cotton, such as Indian and American, the pedal roller 
set next to the beater, as shown in Fig. 33, is often used, 
as it allows close setting of the beater to the nip of the 
cotton. 




Fio. 34. — For Long Stapled Cotton beaten front Fead Rollers. 



On the other hand, this is considered injuriouB to long 
staple cottons, such as Egyptian and Sea Islands ; and the 
extra feed rollers at A (Fig. 34) are preferred next to the 
beater. 

It may also be pointed out that the lower beater bars in 
the above sketches are farther from the beater than the upper 
bars, this being preferred by some to provide more spa«e for 
the cotton as it becomes more loose and open. In many 
cases, however, the bars are found to work well when set 
concentric with the beater, as shown in the general view 
of scutcher previously given ou page 74. 
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Feed Bequlatobs. 



Q. 1897. Describe Find sketch the piajio-feed motion as 
applied to a scutching machine. Say how it regu- 
lates the treatment of the cotton, and what effect 
it haa upon the lap. 
A. The piano-feed regulator is probably the moat interesting 
apparatus about a soutcher. Invented originally by Mr, B, 
Lord, of Todmorden, it ia now an indiapenaabte adjunct to 
any soutcher in one form or another. The object of the 
motion is to regulate the feed of the cotton in such a manner 
as to greatly aid in the production of an even lap. The cotton 
passes over a series of levers (from sixteen to twenty-six) of 
the first order, at a point only a few inches from the fulcra, 
the total length of the levers approximating to about two 
feet, and the long ends of the levers extending backwards 
underneath the feed lattice. Hung at the back extremities 
of the levera are pendant roda — one to each lever — with the 
tower ends swelled out or fan-shaped, and passing between 
a number of bowls in the bowl box. The bowls are free to 
move laterally, and their movement is transferred by a series 
of levers to the cone drum belt and from the convex or driven 
cone to the feed rollers. Assume now that the cotton is 
being fed too thickly all along the feed roller length, this 
roller being placed over the noses or extremities of the abort 
arms of the levers. The noses of the levera or " swan necks " 
are at once pressed down, and consequently their baek ends 
are raised up, this bringing the swelled out lower ends of the 
pendants to press against the bowls in the bowl box. The 
bowls can only shde towards the cone drum levera, as they 
are prevented from sliding the Other way by an adjusting 
screw, which is screwed up shghtly when lighter laps are 
required and unscrewed when heavier laps are required. 
This lateral movement of the bowls in the bowl box acts 
on a special pendant at the end, and thereby upon certain 
levers which are connected to the cone drum belt in such 
a manner as to move the latter towards the thick end of the 
driven cone, and therefore to slower its revolutions and 
also those of the feed roller. An important feature of the 
piano-feed regulator is that it compensates to some extent 
for the cotton being thick at some places and thin at others 
simultaneously. Suppose, for instance, seven pendants ^re 
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raised by thiok pieces of ootton passing beneath the feed 
roller, and seven peadants are lowered by thin pieces of 
cotton passing along to the same extent. One lot would 
compensate tor the other in the bowl box, so that the rate 
of feeding would remajn the same. If seven were up and 
four only were down the motion would give compensation 
tor the difference of three levers up. By recent and 
admirable improvements friction in the bowl box is greatly 
diminished by having two, three or four bowls between each 
pair of pendants instead of only one. Often an extra pwr 
of feed rollers is used between the pedals and the iseater to 
prevent damage to the fibres and to prevent plucking. 

Triple Bowl Regulating Motion. 

Fig. 3S shows the parts necessary to describe the action 
and construction of the feed motion of a scutcher, and is 
sub-divided into four different views. These are intended 
to show the piano-feed regulator as made by Howard & 
Bullough. The cotton passes under the feed roller, A (Figs. 
. 1 and 2), and therefore over the noses or front extremities of 
the pedal rollers. 

If the cotton be too thick its density causes a depression 
of the pedal noses, and therefore an upward motion of the 
hooked extremities atB (Figs. 1 and 2). In tfils way the 
pendant rods or fantail rods are lifted so as to bring the 
thicker portious of their wedge-shaped lower extremities into 
the howl box, C. This causes a movement of the rods and 
levers, D, E, F (Figs. 1 and 2), in such a manner as to act 
on the sector levers, G, and to raise the cone belt up the 
cones. 

As the belt, then, works on a thinner portion of the con- 
cave driving cone, H, and a thicker portion of the convex 
driven cone, I (Fig. 1), the worm, J, gives a slower revolu- 
tion to the worm-wheel, K, and the feed roller, A. 

Improved Bowl Arrangement. 

The construction and arrangement of the bowls and other 
parts of the piano-feed regulator motion have been improved 
by various makers, so as to prevent friction amongst the bowls 
and pendants, and to secure prompter action of the parts. 
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FigB. 3 and 4 show Howatd & Bullough's improved arrange' 
ment. On each small cross stud are mounted three bowls, 
A, B, C. The centre is of lesa diameter than B, C, and is only 
acted upon by a projection on the pendant, D, on one side. 
The two outside bowls are acted upon by the other side of 
the pendant. In this way the pendants and bowls do not 
exercise auy oppoaite frictional effect on each other, as was 
formerly the ease. An end view of one stnd and the three 
bowls is shown (Fig. 4), and should give an idea of how the 
bowls are allowed to slide freely in the bowl box. 

Q. 1896. WhatwouldbetheefTectif thescutcharbladesof 
a scutching machine struck the cotton too often, or 
too seldom, dnring every inch delivered by the feed 
rollers 7 

A. The effect of overheating the cotton would be to cut 
and brake the fibres in such a way that the aame strength 
of yarn could not afterwards be got from the cotton. Besides 
this, more waste would be made. These effects the author 
has personally witnessed, and would advise all concerned to 
be<careful to have the speeds of their beaters accurately 
taken, so that they will know where they stand in the 
matter. 

A short time ago a spinning firm of some importance with 
which the author is acquainted had great complaints over 
bad spinning and weak yarn. Upon examination it was 
found that the beaters of the scutchers were making over 
3,000 strokes upon the somewhat soft American cotton used. 
Two thousand strokes per minute would have been nearer 
the mark, and the speed of the beaters was immediately 
reduced, with distinctly beneficial results. 

Of course, if the speed of the beaters is too low then 
the cotton will not be sufficiently opened to allow of the 
various impurities being taken out, and the cotton will 
not be delivered in that open, fleecy condition ao desirable 
at this stage. Clearly the best plan is to obtain a medium 
speed by which the impurities can be extracted to a sufficient 
degree without cutting the fibre. When the speed of a 
beater is increased its striking energy or force is increased 
to a greater degree than most practical men would imagine. 

Q. Is there any advantage in using double the number of 
scutchers generally employed, in order to diminish 
the work done by the cards ? 



D,g,t,7P:hy Google 



SCUTCHING. 91 

A. So long as practically all the heavy impundes are 
fistraoted from the cotton before the latter reaches the card 
there would be little oi do advantage in using double the 
usual number of scutchers. 

Certainly we niight tend to get a somewhat more mii- 
form lap from the last scutcher on account of the extra 
doublings. 

On the whole, however, there can be no doubt such a 
procedure would be a positive evil and a great loss. The 
cotton would suffer more or less injury in the extra 
scutching ; there would also be the first cost of the extra 
machines and the expense of working them. 

The carding engine separates and individualises the fibres, 
and extracts short fibre and fine impurities in a manner 
that no amount of scutching could posfflbly do. 

Q. If a lap was unrolled and a yard in length weighed, 
what weight should it be tor 60's twist? 

A. It would depend somewhat upon whether it was an 
opener or scuteber lap, as it is customary to make opener 
laps heavier than scutcher laps. 

In actual practice it might be expected that an opener lap 
of 13 oz. per yard and a scutcher lap of 11 oz. per yard 
would give good results. 

It may be added that in practice it is the usual way 
to wrap scutcher laps by measuring off one or two yards in 
the manner indicated by the question. Also it is common to 
weigh the full laps. 

Q. What are the relative merits and demerits of double and 
treble blade beaters? 

A. In favour of the double-blade heater it may be said that 
'the quicker speed permits of a somewhat sharper and cleaner 
blow. Since the energy of a quickly revolving beater is very 
much greater than that of a much slower one it follows that 
the blow of the double blade is heavier than that of the three- 
blade, and this is a somewhat strong point in the cleaning of 
dirty and matted cottons. It is less costly than the three- 
blade, and may occupy rather less space. 

In favour of the treble blade it may be said that the lower 
number of revolutions required to give the same number of 
blows per minute leads to less wear of the beater bearings. 

Again, although the force of blow is reduced by the lower 
speed, yet the introduction of hale-breakers and hopper-feeders 
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to opeDers have made it less necessary for beaters to make 
such heavy blows on the ootton. 

Be that as it may at the time of writing the three-bladed 
beater is receiving far more adoption than the two-blade. 

Fig. 36 shows a three-bladed beater, and two-bladed 
beaters are shown in several previous illustrations. A is the 
beater shaft, B, B, B are the beater blades, C and G" are the 
feed rollers, D is the pedal roller, and E the pedal nose. 

Q. Write out the table of ootton yam me^ure. 

A. 54 inches = IJ yards = 1 thread. 

120 „ = 80 threads == 1 lea. 

840 „ =560 „ = 7 leas -1 hank. 




Q. Write out the table of avoirdupois weight used for 

weighing cotton yarns from grains to pounds. 
A. 24 grains = 1 dwt. 

437^ „ = 18 dwt., 5J gra. = 1 oz. 
7000 „ = 29J „ 16 „ =1 lb. 

STEEL LAP RODS. 

Cotton mills are now usually equipped with steel lap rods, 
although some still use wooden ones. 

The steel lap rods are best, and the cost Is about the 
same as well-made wooden ones. They are more durable 
than wooden ones, and reduce the amount of lap waste to 
almost none at all, in many cases. 

One end of the lap roll bearing has a hole through which 
the rod is inserted when the lap is ready to doff. 
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It is evident that no damage can be done to the iaeide 
layers of the laps as happens when the lap stick 
has to be twisted into the lap after the roll is 
drawn out. 

When the lap roller, B (Fig. 37), is drawn out of 
the lap, G, the steel rod is left inside, and the large 
h^ erf the rod at A keeps the rod in position. 



A separate and enlai^ed view of the lap rod is 
shown in Fig. 36. 

VaBIOUB GalODIiATIOMS. 

Q. A finisher scutoher will produce from 12,000 
to 18,000 lb. of laps per week. How many 
finishing acntohers will be required for a 
mill coattuning 70,000 mule spindles spin- 
ning 60's twist, and producing 23 hanks 
per spindle per week 7 

A. 70.000; ^^ ,e.833-3 lb. 

of yarn produced. Presuming it to be carded yam 
(not combed), it would be reasonable to allow from 
9 to 12 per cent- for loss after seutehing, which would 
bring the production required from the scutchers bo 
equal about 30,000 lb. Two scutchers, therefore, 
would be nicely suited to do the work. 
Q. The fly wheel of a steam engine is 28 feet 
diameter, and makes SO revolutions per 
minute, and drives a puDay of 5 feet dia- 
meter in the line shaft, A. On this shaft 
is a drum 30 inches diameter, driving a 
pulley 16 inches diameter on counter shaft, 
B, and on this is a drum 30 inches dia- 
meter, driving a pulley 12 inches diameter 
on souteher beater, C, and a pulley 12 
inches diameter drives a pulley 10 inches 
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diameter on fan, D. What is the speed of the 
fan? 
A. 28 X 50 X 30 X 30 X 12 , ,„„ , . 

— ; iQ ,n iTi — = 1,400 revolutiona. 

o X la X iz X i\j 

Q. It two single soutohers taken together are producing 
1,012 laps of 33 lb. eaoh, one lap is made in 5 
minutea 15 seoonds, and it takes 8 seconds to doff, 
what time is taken up in cleaning the machine, 
and what is the weight in pounds produced from 
eaoh scutoher in a week of 56^ hours? 

A. Both scutchers together produce per week 

(1) 33 X 1012 = 33,396 lb. 
Each scutcher produces 

33,396 -r 2 - 16,698 lb. 

(2) To mate each lap requires 

5 minutes 15 seconds = 315 seoonds. 
Plus 8 seconds for doffing = 323 seconds. 
Each scutcher makes 506 laps, and 

506 X 323 = 163,438 seconds 
occupied in working the machines, the rest of the 56J hours 
being left for cleaning. 
In 56i hours there are 203,400 seconds. 

203,400 - 163,438 = 39,962 seoonds. 
Beduced, this comes to 11 hours 6 minutes and 2 seconds 
left for cleaning purposes. 

Q. 1697. The cone pulleys of a scutching machine ore 
driven by a side shaft, the sizes and dimensions of 
the various parts beuig as follows, beginning at the 
feed roller : — 

Feed roller diameter . . 2^ or 2'5 inches. 
Feed roller worm wheel 
Driving cone bevel wheel 
Side shaft cone bevel . 
Side shaft driven bevel 
Bevel pinion on pulley shaft 
Lap end pulley diameter 
Beater shaft pulley diameter 
Bevolutions of beater per minute, 1,200. 
What is the speed of the feed roller, and how many 
inches will it deliver per minute? 
A. (a) 1200 X 6 X 30 X 72 X 1 ,^„„ .- „ ,„ 

20x26x20x86 16-99,orp.uot.callyl7 

" revolutions per mm. 



30 „ 
20 inches. 
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(b) Taking the revolutions at 17, the inches will be 
3-1416 X 2-5 X 17 = 133-518. 
Note. — In this solution the oone drums are taken as being 
alike in diameter, and the worm is assumed to be a single 
thread, as it usually is. The oone drum bos in this case is 
probably laid horizontally, and the oones themselves in ,a 
vertical manner, as shown in Fig. 39 below. 

Q. 1900. The feed roller o£ a scutching machine is 2^ 
inches diameter ; the worm wheel on its axle has 86 
teeth, and is driven by a single worm. The strap 
is assumed to be on equal diameter of the two 
oones. The driver cone has a bevel pinion on its 
foot with 25 teeth, and is driven by a wheel on the 
regulator side shaft with 72 teeth. The regulator 
side shaft is driven by a bevel wheel with 30 teeth, 
gearing with the regulator shaft wheel with 36 teeth. 
The bottom cross shaft wheel with 12 teeth drives 
the drop shaft wheel with 65 teeth, the latter being 
oompounded with a pinion with 12 teeth driving 
the lap-roll wheel with 72 teeth. The lap-roll is 10 
inches diameter. What is the draft of the machine ? 
10 X 12 X 12 X 36 X 25 > 



A. 



2^ X 72 X 65 X 30 X 72 X 1 ' 
) and 40 show the parts involved 



calculations. 

A is the Feed Roller. 

B tho Feed Roller Wheel. 

C the Worm driving B. 

D the driven or oonvei Cone Drum. 

E tho driving or concave Cone 



: 4-9 draft, 
in the two last 



H Bevel on the other end of side 
Shaft receiving motion from 
Bevel Wheel, I. 

J Bottom Crosa-ahait Wheel. 

K WheelonDrop-Bhaftdrivenby 

L Pinion on same Shaft as K. 
M Lap-roller Wheel. 
N Lap-roller. 

Fig. 40 is a plan of the parts at the delivery end of the 
machine. 

Q. 1899. It is desired to make on a soutohing machine 
a lap 30 yards long. The calender roller is 7{ 
inches diameter. The , knocking- off wheel has 40 
teeth, and is driven by a change pinion, which is 
on the same spindle, with a worm wheel with 35 
teeth, this being driven by a single worm on the 
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calender roller spindle. What change wheel i 
required ? 
7-25^ X 30416 x_ 35 x 40 
"1 x"30 X 36 



- 29-526. 




Figa. 41 and 42 illustrate the motion referred to in thi 
qaestion. 

A is the shaft of the bottom calender, B is a single worm o 
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calender shaft. The worm wheel is marked L, aad receives 
motion from worm, A. At the other end of the short shaft, 
H, is the change wheel, E, giving motion to the knocking-off 
wheel, J, which carries a stud or snug. F is the drop-shaft, 
having its fulcrum at I, and carrying the wheel, D, which 
gives rotation to the calender roller wheel, C. When the 
knoeking-ofT wheal, J, has made a full revolution, the stud 
or snug which it carries removes a supporting stop or catoh 
from beneath the drop lever, ao that the latter moves round 
on the hinge at I, and disconnects the wheel D from C. 

A larger change wheel at B would give a proportionately 
shorter lap. 

NOTES. 

It may be added that openers and scutchers should have 
strong framing to ensure perfect rigidity. Every attention 
should be given to the various details to enable the machines 
to be run at the highest speeds without material vibration 
and with a minimum of friction. Beater and fan pedestals 
should be of the oil-retaining type, so as to ensure perfect 
lubrication and easy running. Cross rails and seatings are 
sometimes milled, while fan ends and frame sides should 
be perfectly airtight, so as to increase the efficiency of the 
current of air. 

The steel or iron cleaning bars placed before the cages 
may be straight bars arranged either parallel with the cages 
or parallel with the sides of the machine ; or they may be 
of some special shape, such as herring-bone shape. 

Most firms have various speciaUties, which are regarded 
as extras and not applied on all machines. Messrs. HowEu;d 
& BuUough make the following : — 

(1) Automatic Timing arrangement for feeding the cotton 
into two hopper feeders from a Crighton or exhaust opener, 
90 that the material is supplied to each machine alternately 
as required, 

(2) Lap-threadiftg arrangement for guiding the lap between 
the bottom calender rollers, thus dispeneing with the some- 
what dangerous operation of doing the same by hand, or of 
spitting on the roller. 

(3) Lap Doffing and Cutting Motion, for removing laps 
without stopping the machine. 
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(4) Lap Safety Motion, for wrapping the cotton round tap 
roller when oommencing a new Up. 

(5) Lap Disk, for receiving the linished lap when broken 
off, thu9 aliowing the roller to be replaced and the new lap 
started before carrying the finished one away. In some 
casea this is not taken in any way as an extra, 

• (6) Locking Device, to prevent beater cover or glass door 
from being lifted when machine is working. 

Q. 1901. Detail the points at which in a combined feeding, 
opening and scutching plant the cleaning of the 
cotton takes place, and state what is the character 
of the waste driven out at each point. 

A. The outline of such a combination is shown in plan 
and elevation in the accompanying Fig. 42 (a). Such aoom- 
bined machine may be said to consist of three parts : (1) the 
hopper feeder, (2) the large opener beater or cylinder with its 
companion parts, (8) the scutcher beater of two or three 
blades, along with the lap-forming mechanism, dirt bars, 
cages and fans. The actual cleaning of the cotton is done 
principally by the beaters of the opener and scutcher, which 
open and loosen the cotton, so that the bulk of the heavier 
impurities either fall or are driven through the dirt bara 
placed conveniently. 

Starting at the feed of the combined machine it may be 
said that a moderate amount of duat is liberated by the 
action on the cotton of the various parts of the hopper feed. 
In some eaaea aufficient dust is discharged into the surround- 
ing atmosphere by a hopper feeder to warrant the application 
of special fans to the top of the hopper in order to remove 
the dust. Next we may place beater bars or grids of the 
opener through which more heavy impurities are discharged 
than at any other one place. 

Next are the grate bars placed between the first pair 
of cages and the large cylinder or beater, and through 
which are passed a fair proportion of finer and lighter 
impurities, such as leaf, etc. Sometimes the term " leaf 
extractor" ia applied to special arrangements of these 
bara. 

There is always a good deal of the finest dust and dirt 
forced inside the cages, through the chimneys and along the 
dust flues to the dust chamber, under the action of the fan 
draft. 
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The second, third and fourth of the above actions take 
place over again at the beater bars, cage bars and cages of 
the scutcher parts ; almost the only difference being that the 
amount of waste talieo out at the scutcher is lesB than at the 
opener. 
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CHAPTER IV. 
CARDING. 

Q. Desoribe the leading facts in the history of the flat 
oftrd? 

A. Originally hand oarde ^ere used. Short pieces of wire 
were fixed at a certain angle into leather, and the latter 
fastened on a flat piece of wood, say, about a foot long, half 
a foot wide, and having a handle. The cotton was operated 
upon by these hand cards, so as to clean and straighteii the 
fibres. 

About 1747 Lewis Paul and Daniel Bourne both invented 
cylinder carding engines, which may be said to have origin- 
ated the flat cards of to-day. There was a cylinder covered 
with cards working over a stationary curved surface, also 
covered with cards. The roller and clearer card was invented 
at a later date. The flat oard was, therefore, invented before 
the roller and clearer, and after severe competition with the 
latter has again beconae the favourite. 

In Lancashire, a few years later, Mr. Feel employed 
James Hargreaves to make a cylindev carding engine, and 
Arkwright, Lees and others assisted materially in perfecting 
the card, so that jnst prior to the invention of the mule 
by Samuel Orompton, in 1779, the card possessed almost 
all the principal essential features of the modern flat card. 
It was fed with a lafi of cotton, EUid fitted with a doffer 
and dofler comb, these latter additions being attributed to 
Arkwright. In the Chadwick Museum at Bolton there is 
a card of Arkwrigbt'a time fitted with a number of top 
stationary flats. A similar card is at the Ashton Technical 
School. 

At the beginning of the century just terminated David 
Cheetham, an employee of Mr. Tatham, of Rochdale, 
invented the coiler. 
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James Smith, of Deanatone, is orodited with the original 

iaventioQ of the revolviag flat card ; and Evao Leigh, at 
a later date, with the inventiou of the flexible bend for the 
revolving flat. 

Almost simultaneously with the invention of the flexible 
bend, George Wellman, of the U.S.A., invented the self- 
stnpping motion for the stationary flat oard. 

During recent years some of the principal improvements 
have been the adoption of the Toetallic taker-in, the dish feed, 
and hardened and tempered steel wire, cylinder setting, slow 
motion grinding, larger doSers, improved grinding motions 
for the flats, slow motions for doffer, improved stripping 
combs and brushes for the flats, and many other improve- 
ments in detail have recently received more or less adop- 
tion. 

Q. 1898. What is carding ? Why is it necessary ? What 
effect has it on the cotton ? What defects {if any) 
arise in the cotton during the process? 

A. Carding is the continuation of the opening out and 
cleaning of the cotton fibres, accompanied by the formation 
of a sliver in which the fibres are all in such a condition 
as to be easily reduced to parallel order In the subsequent 
processes. 

It is necessary because there still remains a con»derable 
proportion of fine impurities in the cotton, in addition to 
much short fibre, and because the fibres are entangled and 
crossed in every way in the lap. 

Besides the desirable etfects of disentangling, combing and 
cleaning of the cotton fibres, there are often the undesirable 
effects of scraping and weakening some of the fibres, and of 
cutting and nepping them sometimes. The web might be 
cloudy or contain slubs. 

Q. 1897. What is a flexible bend in a carding engine? 
Describe and sketch two forms of bends, and say 
how each is set. 

A. The flexible bend of a carding engine is the part upon 
which the ends of the fiats traverse when in their working 
position over the cyUnder. It was invented by Evan fjeigh. 
and has been comparatively little altered in principle to the 
present time. It lias now, however, several very formidable 
rivals for public favour, although it is probably more used 
than any other individual type at the present time. It 



D,g,t,7P:hy Google 



104 COTTON SPINNING. 

consists of a plate curved od its upper or working surfooe, 
which is practically concentric wiUi the surface of the 
cylinder, although raised a little above the latter in order to 
sustain the flats in a correct position. It has three to five 
setting points, which also act as supports or stays, although 
often only three points are used as setting points, and the 
other two merely as supports. The depth of this bend — 
which is fastened to the card side — is leas at the ends than 
the middle, with the idea of its being compressed practically 
into a less oirole when setting operations are performed, 
order that the wire of the flats shall be maintained 
n concentricity with the wire of the cylinder. In setting, 
any one flat can be selected as a working example, and one 
or more flats taken off on either side of it, so as to allow for 
the insertion of a special gauge between the wire of the flats 
and that of the cylinder. According to this gauge the 
flexible bend is pulled down by the adjusting screws until 
the flats and cylinder are sufficiently close to each other, 
the distance usually being from tb'j^ to t-Jbd- of an inch. 
The setting flat can be turned round bo allow of each setting 
screw being properly adjusted. This type of bend possesses 
two disadvantages especially, which h&ve led to various other 
styles being adopted with a greater or less degree of success. 
These defects are a great number of setting points and a 
tendency to lose concentricity. Messrs, Dobson & Barlow, 
of Bolton, for instance, make, when required, the "Simplex 
card," in which the bead has five pina flrmly fixed to it. 
Three of these rest upon specially curved brackets, which 
are practically non -adjusting, secured to the card side. The 
pin at one end of the flexible bend is secured to a small 
crank, and at the other end passes inside brackets, which 
keep it in position. At this end is formed a toothed or rack 
part, with which engages a very small pinion. On the same 
stud as the rack pinion is a worm wheel, which is marked on 
its face into minute divisions with a pointer finger, and has 
engaging with it a small worm. The worm is carried by a 
stud which can be turned so as to give motion to the worm 
wheel, and thence by means of the small pinion the flexible 
bead is pulled slightly down all the inclined brackets, and 
the setting of one side of the card is thus performed all at 
one operation. 
The use of this setting ai'rangement is optional with the 
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buyer, aod the same firm make also an admirable card with 
five independent setting points. In Figs. 43 to 47 inclusive 
will be found two well-known setting arrangements. 

Q. 1899. Describe and give a sketch of (1) a flat used in a 
revolving flat card ; (2) a flexible bend, showing 
the method of setting. What is the procedure 
adopted in setting the flats so as to ascertain that 
it is correct? 

A. (1) There may be upwards of 108 flats in a modem 
carding engine, each flat extending across the width of the 
card, and resting on the flexible bend when the latter is 
used. Each flat may be 1^ in. wide over all and ^ iu. on 
the wire, and is composed of an iron casting of rigid section, 
to which is securely fastened a strip of card clothing. Special 
clips are now estensivety used in fastenlug the clothing upon 
the flat. 

(2) As regards the flexible bend, this is the part upon 
which the flats slowly move, and is secured to the rigid 
bend or framing of the card by special adjustment, screws 
and brackets. To set the flats a special setting flat may be 
selected, and the flat on each side of it taken out to allow of 
the insertion of the gauge. The latter may be, say, ydW ™- 
or yjjc in., and, being inserted between the wire of the 
cylinder and flats, the latter are lowered until the gauge can 
be just got between the wires of the cylinder and flats. This 
may be done in turn for all the three or five setting places of 
the flats. Besides using the gauges to ascertain the accuracy 
of the setting, the cylinder may be turned, while the operator 
listens for any possible rubbing, A rough idea of the setting 
may be obtained by pressing nicely with the hand on the 
middle of the flats, but with very closely set flats care must 
be taken not to press too heavily. 

Slotied Flexible Bends. 

Messrs. Piatt Brothers have now tor some years made 
their flat cards with patent perforated flexible bends, aa 
shown in Figs. 43, 44 and 45. 

As stated before, in other oases it is customary to set the 
flats by sound or by touch, or by taking oS' two or three flats 
from the top and turning the flats to the setting points upon 
the cylinder, and then testing by gauge. Most practieal 
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men still prefer these methods, and obtain esoellent results 
thereby. 

There can be no doubt, however, that in many cases the 
seases of hearing and touch are more or less defective, and 




the USB of the gauge in the manner indicated takes up a good 
deal of time. 

In the slotted fiexibles under notice a successful attempt 
has been made to more or less overcome these dillicultiea, 
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and master, manager or carder can readily test the setting 
of the flats by gauge without flats being taken out. 

Fig. 43 shows the elevation of those portions of the 
carding engine necessary to illustrate this invention. 

Fig. 44 is a cross section of one of the perforations, and 
Fig. 45 shows the slotted flexible bend detached from the 
card. It is contended that this bend suffers no diminution 
of strength, as the slots are cast in them, thus preserving the 
natural surface or skin of the metal unbroken, and thereby 
maintaining its rigidity. 

The flexible bend. A, is shown as usual with three setting 
points, B, and at E the slots are shown. G shows one of the 
sohd plugs and chain attachment by which the perforations 
are closed when the setting is completed, and thus the holes 
are always closed during working. 

When the flexible bend, A, requires adjustment it is only 
necessary to turn the screws, K, with the special screw key, 
and simultaneously inserting the steel gauge, M, in the slot 
nearest to it. The gauge, M, will easily pass between the 
vrires on the flat and cylinder, as shown in Fig. 44 in cross 
sectJOQ. Starting at the top or centre the attendant will in 
turn proceed to each setting screw and its adjacent perfora- 
tion, taking 2are to use a gauge of suitable thickness for the 
class of cotton and the weight of lap he is carding. 

This system is certainly simple and speedy, and it is con- 
tended by the makers that the fiats are so rigid that setting 
well at the ends of the flats will ensure also correct setting 
in the middle of the flat, although it should be stated that 
some practical men contend that in many cases this would 
not be so. 



Messrs. Howard £ Bullougk's Setting Arrangement. 

Figs. 46 and 47 represent section and plan of patent setting 
arrangement for flats :— 

A Index Nut vbich bears against outside of rigid Band, D. 
B Setting Key witli fluted teeth which gear into the teeth on Nut, C. 
C Toothed steel Nut which bears against the inside of rigid Bend. D. 
D Rigid conical Bend which is moved in or out, and supports the 

flerible (op b°nd throughout its entire course. 
£1 Flexible coDical Bend which nstson D and carries the Flats. 
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Method of Setting Flats. 

As the index nuts, A, and the toothed nuts, C, are turned 
oue way or the other, they move the rigid bend. D. in or out, 
and thereby raise or lower the corresponding flexible bend, 
E, which rests upon it. 

As the flats rest upon the flesible bend, E, they are raised 
or lowered with it. Each marlt or division on index nuts, A, 
represents YuVtr P*'^* *^^ ^^ inch, and by turning the nuts 
the distance of a division the flats are raised or lowered to 
this extent. 

The adjustment of the flats to the cylinder is rendered 
easy and certain — the dials are iu full view of the carder, 
and he can see exactly how much he has lowered or raised 
the flats. 

With this systeui of bend the flats may, if desired, be set 
firther away at the back, and gradually brought nearer to 
the cylinder towards the front of the machine. 

Having adjusted the flats correctly at any one point, the 
oarder has only to notice the position of the index nut and 
set the rest of them to the same number, the work of a few 
seconds. 

The adjustment of the flats cannot be tampered with by 
any unauthorised person, as a special key, B (Fig, 47), is 
required lor the puipose. The method of adjustment will be 
clear from the appended illustrations (Figs. 46, 47 and 48). 

A screwed stud is flxed firmly into the sides of the card, 
and carries at its outer extremity a graduating index nnt, A, 
which rests in contact with the outer face of the lower ring, 
D. Upon the centre part of the stud is threaded a nut, C, 
which bears against the inner face of the lower ring, D, and 
which has teeth formed on its periphery as shown. Provision 
is made for the nsertion of a suitable key, B, having teeth 
formed upon it, which gear with those on the nut, C. It will 
be understood that the adjustment of the ring. D, is effected 
by means of the nut, A, the wheel nut, C, constituting a 
locking device. It will also be noticed that, owing to the 
mechanical advantage which is obtained by the handle, B, 
and the geared nut, C, it is possible — when once the flexible 
bend has been adjusted — to very eflectually lock the out. A, 
in posiUon. It will be seen the arrangement is self-contained, 
independent of outer brackets, and not liable to spring, and 
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80 affect the correctcesa of the adjuscmeDt of the flata. 
Moreover, this mods of setting allows of the card sides being 
turned and polished, thus greatly improving the appearance 
and facilitating the cleaning of the machine. 



The five adjustable index nuts, referred to in the foregoing, 
are lettered A in Fig, 48, the letter B indicating the small holes 
for receiving the piruoa-eoded key, which is also marked B. 

Setting places are easy Of access, there being no wheels, 
straps or covers to remove. 
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Patent Electrical Tebtinq Apparatus. 

For easurmg perfect accuracy of bends and flats with the 

foregoing eettiog arrangement when erecting the carde, the 

true position of the pedestals and cylinder axis ia asoertained 

by what may be termed a patent electrical t«stiag soriber. 



ROLLER AND CLEARER CARDING. 

Q. 1898, Describe shortly the construction of a roller and 
clearer carding machine, tracing the course of the 
cotton through it. 

A. In a roller and clearer carding engine the lap is slowly 
unrolled and passed betweea the feed roller and the feed or 
dish plate. 

The lap may thus be unrolled at perhaps eight or nine 
inches per minute, and is struck downwards from the feed 
plate by the taker-in, Which may have a surface speed of 
about 8l30 feet per minute, with its strong saw teeth inclined 
in the direction of its revolution. 

From the taker-in the cylinder takes the cotton in an 
upward direction, its surface speed being about 1,600 feet 
per minute, and its card teeth much more numerous than 
the teeth of the taker-in, and being inclined in the directioa 
of motion. 

Instead of the cotton being now acted upon by a number 
of flats, as in a flat card, it is acted upon by from five to 
seven pairs of rollers and clearers, each pair, however, being 
similar in action to all the others. These assist in the 
opening and cleaning of the cotton, but before reaching the 
first pair the cotton usually passes one or two more slowly 
revolving rollers, termed dirt rollers. 

The dirt roller is usually fltted with an automatic stripping 
comb, which cleans it of the motes, leaf and fibre gathered 
from the cylinder. After the dirt roller the cylinder carries 
the cotton beyond the first clearer to the first roller. 

This roller may have a surface speed of twenty or more 
feet per minute, and its teeth are inclined against those of 
the cyUnder. Any tufts or entanglements of fibres are liable 
to be caught by the teeth of the roller and combed out, or 
otherwise transferred to the roller. Such fibres as are taken 
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round by the roller will be probably taken off by tbe clearer, 
owing to the teeth of the latter haviag a surface speed of 
about 400 feet per minute, and the teeth being inclined so as 
to allow of this action. Such fibres are in turn swept off the 
clearer by the cylinder in exactly the same way that the 
clearer strips the roller, all the parts being set sufficiently 
close to allow of these operations. Practically the same 
action takes place at each subsequent pair of rollers and 
clearers. Sometimes the same portion of cotton may be 
acted upon by successive pairs of rollers and clearers, while 
some other portions of cotton may pass along without being 
aoted upon by any of the rollers and clearers. 




After passing the last pair of rollers and clearers the cotton 
is taken from the cylinders by the dofter, this being effected 
by the doffer teelJi being inclined against those of the 
cylinder, by the surface speed of the doffer reaching only 
about seventy feet per minute, and by the doffer containing 
rather more wire points per square inch than the cylinders. 

The doffer comb strips the doffer, after which the cotton 
passes through the trumpet tube, the calender rollers, the 
coiler top rollers and into the can. 

Some twenty years ago it is probable that for medium 
counts the roller and clearer card — either double or single — 
was the most favourite form. At the time of writing this book 
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it is seldom, if ever, that these cards ate made tor aoy counts 
of ordinary cotton spinniag, although roller carding is the 
common practice in cotton waste spinning. 

Manual labour is always necessary for the stripping and 
grinding of the rollers and daarera, and to do this work the 
card must always be stopped. 

In Pig. 49, A is a portion of the cylinder, B is the worker 
or roller, and C is the clearer. Three points require special 
attention on the part of students, viz., (1) the inclination of 
the wire teeth of each part, A, B, C; (2) the direction of 
revolution of each part ; (3) the surface speed of each part as 
above given. 

It will be understood that the dirt roller comes before the 
first clearer, G, and that there would be five or six pairs of 
rollers and clearers to follow, B, C, but the action of each pair 
is identically the same as the others. 

Q. 1897. What are the cleaning organs in carding engines 
of the two principal types, and how do they perform 
their work ? 

A. The chief cleaning organs, as regards the heavier 
impurities, in either the roller and clearer card or the re- 
volving fiat card, are the metallic taker-in, in conjunctioa 
with the diah feed. These are immeasurably superior — at 
any rate, in our opinion — to the old style of a pair of feed 
rollers and a taker-in with a leather foundation to the wire. 
In any case the vast bulk of the heavier impuritiea should 
be found beneath the taker-in, the mote knives playing aa 
important part in their estraction. There should not, how- 
ever, be found at this point much short fibre, as the rollers 
and clearers in the one case, and the flats in the other case, 
are the chief factors for the estraction of these. In the latter 
case the short fibres are driven by centrifugal force from the 
cylinder, and, being retained by the Sat teeth, are stripped 
therefrom chiefly by the stripping comb, so that they fall 
upon the covering of the doffer at the front of the card. 
The cleansing of the flats is further carried out by the strip- 
ping brush, so that clean flats always pass to the back of 
the card. In the roller and clearer card there is often a dirt 
roller revolving at a alow rate, and having somewhat coarse 
wire on, which takes out a fair proportion of short fibre and 
leaf, motes, etc. After the dirt roller, the cotton passes 
beneath the first clearer, whose teeth are set the same way 
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as those of the cylinder, and because the latter makes about 
1,600 feet surface speed per miaute against 400 for the 
clearer the latter cannot retain the cotton. The roller has 
its teeth set against those of the cylinder, and has a surface 
speed of only about twenty feet par minute, and a fair propor- 
tion of the uncombed fibres are retained by the roller, and for 
the most stripped hy the clearer and returned to the cylinder. 
Short fibres are to soroe extent retained by the rollers and 
afterwards stripped out, but it does not appear thai this card 
takes fibres out so effectively as the flat card. 



A 

&C i^ait J=g 



Pig. 50. 

Q. In setting, the roller and clearer card, is the roller or 

clearer moved when it is desired to widen the space 

between them ? What is the arrangement by which 

each is brought nearer the cylinder as the wire 

wears down? 

A. Two views of a roller stand are given in Fig. 50. The 

roller end is supported at A. To set the roller, A is loosened 

at the slot, C. By means of the vertical screw, D, the roller 

is adjusted vertically, and by means of the horizontal screw, 

B, it is set closer to or further from the clearer. The clearer 

has a screw like P, but not one like B, 
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It is not neceeaary to provide meauB tor adjusting both the 
roller and the clearer to each other, and, as a rule, each 
roller bracket or pedestal only is provided with an adjusting 
Bcrew, by which the distance between the roller and clearer 
may be increased or diminisbed at will. 

All the brackets or pedestals upon which the rollers and 
clearers are supported are provided with adjusting drag- 
screws, which pass through the cylinder framing ; and by 
means of theae drag-screws the rollers and clearers can 
readily be drawn nearer to or further from the cylinder. 
Q. Sketch and describe the arrangement of the feed roller, 
licker-in and mote knives of a carding engine, in- 
dicating the way in which the cotton is delivered to 
the cylinder from the lap. 




Eeferring to Fig. 51 : — 

A represents the Taker-in. i D 

B ia the Peed EoUec. F 

C is the Feed Plate. I 

A. Formerly there were two teed rollers very generally 
employed on a carding engine. The position of the bottom- 
feed roller is now usually filled by what is termed the 
dish-teed plate. This is curved so as to be practically 
concentric with the top feed-roller just where the two are 
in close juxtaposition. The great advantage of this method 
ia that the cotton is held by the feed roller and feed plate 
much closer to where it ia struck down by the taker-in, and 
is much better combed and much less liable to be struck 
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down ID lumps. The face of the feed plate may be made 

longer for long stapled cottoD than for short cotton. Leaving 
the feed portion the cotton comes to one or two mote knives, 
as the case may be. These are adjustable, and serve to 
catch any portions of seed, leaf, etc., that may he on the 
licker-in teeth. The mote knives are usually combined with 
the licker-in undercasing, at which the cotton next arrives, 
and which may contain four to seven bars. The undercasing 
allows of the dropping of short loosened fibres. If set too 
close this undercasing may allow short fibres to pass for- 
ward, while if set too far away it may allow good fibres to 
fall out. 

The cotton is delivered to the cylinder in a very open 
condition, with the fibres freed from much of the heavier 
dirt that had previously escaped the scutching processes. 
The relative surface speeds of the feed roller and cyhnder 
are such that there is scarcely one fibre of cotton per 
individual tooth on the cylinder. 

Q. 1899. Upon what principles are the setting and shap- 
ing of the teed rollers, pedal nose or dish feed in 
scutching and carding engines based ? What 
happens if they are wrongly set or shaped ? Give 
sketches. 

A. Formerly it was the general practice to have a pair of 
feed-rollers, one placed over the other. With these it was 
difficult to get the cotton efficiently combed and taken forward 
in a uniform manner by the licker-in teeth, on account of the 
distance of the vertical centres of the rollers from the striking 
point of the teeth. It has now become the very general 
practice to use only the top-feed roller, and to place under- 
neath it the concave portion of a feed plate, concentric with 
the feed roUer. By this means the cotton can be held much 
nearer to the licker-in teeth, and the setting distance can be 
regulated to the length of staple. The face of the feed plate 
is often made longer tor long cotton than for short. If the 
feed plate is wrongly set or shaped there may be too much 
good fibre taken out, or too small an amount of short fibre, 
leaf, seed, etc. There may be abo a tendency to damage the 
fibre and to take it forward irregularly. 

It will be noticed that the face of the feed plate next to 
the taker-in, C, is longer for long staple cottons than for 
short staple, this being done in order to bring the dotted 
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striking poiat, a, of the taker-ia farther l!rom the nip of the 
feed roller on the cotton for long than for short cottons. 
Q. 1896. What is the purpose of the "heel " in the fiats 
of revolving flat carding engines, how does it 
affect the carding, and how is it maintained 
throughout the life of a flat ? 
A. The front end of the flat, or the end farthest removed 
from the feed part of the card, is called the " heel," and is 
always somewhat nearer to the cylinder than the back or 
"toe "of the fiat. A little reasoning will convince any one 
that this tilting up of the back edge of the flat must be a 
great advantc^ in carding the cotton. The fibres have by 
this arrangement great freedom to enter upon the fiat 
without rolling up and nepping. As they are carried for- 
ward beneath the flat their free ends are combed down in 



FIG.S2 W- 

approaching the heel. Without the " heeling " it is probable 
that we should have to set the flats bodily farther away from 
the cylinder than we now do in order to prevent rolUng up 
of the fibres of cotton. This, of course, would be a distinct 



Although it is comparatively easy to put the heel into the 
flats when the card is uew, it has been found a matter of 
some difficulty to efficiently maintain it throughout the life of 
the card, as the systems of grinding the flats long used have 
tended to destroy it. Quite recently a number of devices 
have been patented and adopted to a greater or less extent, 
having for their object the grinding of the fiats whilst their 
working surfaces are held firmly pressed against a bracket of 
suitable shape. By this means it is found that the heel can 
be very effectively maintained. This arrangement provides 
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in the grinding for the unequnl wear which sometimea takes 
place ID the enda of the flats. Perhaps the most largely 
adopted of these motions is Higginson & M'GonQell's patent, 
shown in Fig. 68. 

In Fig. 52 (o) the cylinder is marked A, and B, B are two 
fiats. The cotton passes beneath the flat at the toe, and 
leaves each flat at the heel or nearest part of the flat to the 
cylinder. In a flat of 1§ in. width over all the heel may be 
approximately j'j in. nearer the cylinder than the toe. 

Q. What is the object of under-gride attached to carding 
engines? What are the effects if set too tar from 
the cylinder, and if removed altogether? 

A. For many years it was the practice to make carding 
engines without undercasings for the cylinder, and it was 
the author's experience that a large amount of good fibre 
found its way to the floor. Their real use is to prevent the 
emission of good fibre on the one hand, and on the other to 
prevent impurities that have reached the floor from again 
being picked up by the cylinder. 

An undercasing may be described as a tinned iron grid 
which should be as smooth aa possible, and fitted under- 
neath it from the doffer to the taker-in. 

Since the cylinder enters the undercasing from the front 
of the card the casing should be set from J- to ^ in. away at 
the front, and, say, from Yvim ''"■ ^'^ ic^tr '•^- away at the lra«k. 

Removing the undercasings, or setting them too far away, 
leads to waste of good fibre. At the same time either pro- 
cedure would tend to cause accumulations of fibre which 
would he picked up in pieces and taken round by the cylinder. 

It may be noted that actual experience demonstrates 
that all the good fibre is not promptly transferred from 
the cylinder to the doffer as might be at first imagined. 

Q. 1899. What is the construction of the undercasings 
of a carding engine? How are they set? If you 
know of any special arrangement to facilitate setting, 
describe and sketch it. 

A. In a general way it may be said that the undercasings 
of a carding engine are practically two, the first being placed 
beneath the taker-ln, and the second underneath the cylinder. 
These undercasings should be concentric with the taker-in 
and cylinder respectively, and their use prevents the falling 
out of too much fibre. They may be joined up to each other. 
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Ooe or two mote knives are often used id coanectioD with 
the taker-in undercasiug, aod may be independently ad- 
justed for height. Their use facilitates the removal of seed, 
leaf and various impurities. In some cases a special method 
of setting is utilised by which several of the initial parts of 
the machine, such as the feed plate, mote knives and under- 
casings, can be simultaneously and readily adjusted. 

Q. 1900. At what speed do the flats of a carding engine 
move, and in which direction ? How do they affect 
the cotton in its passage? How are they driven? 

A. There is no fixed standard speed for flats, but it is 
always a slow speed, and extreme limits may be taken at 
from one inch per minute to about six inches per minute. 
The slow speeds are used when a less amount of strips are 
taken out, and the quicker speeds when a greater amount of 
strips are required to be taken out. About three or three 
and a half inches per minute may be taken as a fair average 
speed for the flats. Although attempts have been mode to 
have the flats with their working surfaces revolving against 
that of the cylinder, they have not been successful, and it is 
the general practice to have contact surfaces of the cylinder 
and flats revolving in the same direction. 

The action of the flats is to resist the forward motion of 
the cotton fibres on the teeth of the cylinder, thus exercising 
& combing and cleaning action on the fibres. Many of the 
fibres, aiid a good portion of the leaf, etc, are retained by 
the teeth of the flats, and come to the front of the card as 
flat s trippings. 

As regards the driving of the flats, a common arrangement 
is to have a small pulley on the offside of the cylinder 
driving a somewhat larger stud pulley. On the same 
stud is a single worm driving a small worm wheel on a short 
shaft. On the same shaft is a second worm driving a second 
and larger worm wheel. On the same axis as this second 
worm wheel is the flats chain pulley, on which the flats rest, 
and by the slow revolution of which they are pulled round. 

In Fig. 63, A is the doffer, B the licker-in, and C the 
cylinder. From the pulley, D, on the cylinder the flats 
pulley, E, is driven by a belt. F is a single worm driving 
the worm wheel, G. At the other end of the short shaft is 
a second worm, H, giving motioa to the second worm 
wheel, I. 
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Oa the same stud as I is the flats chain or star wheel, 
which pulla the flats round by hnking between them. 




Cabd Glothinq. 

Q. Briefly describe how the clothing is attached to the 

flats. 
A. This work has to be done at the machine shop, because 



of the need of special tools, etc. There are several ways of 
doing this work. Formerly a very common method was to 
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drill holes ia the iron flat aad to jivet the clothiag to the 
fl&t ; but this plan has almost fallen into disuse, partly owing 
to its weakening the flat and not holding the cloth down 
between the rivets. 

Another method is stitohing the clothiog on with wire, or 
else fastening in a manner much resembling stitohing by 
flattened wire clasps. 

The latest and most favourite method ia to fasten the 
elothing by specially devised clamp fasteners, of whieh 
Tweedale's and Ashworth's are well-known makes. In the 
sketch (Fig. 54) the riveting method is shown at A and the 
clamp fastening at B. 

Q. 1900. Describe and sketch the different ways in which 
the teeth of card clothing are set in the fillet (a) 
looking at the back ; (b) looking at the edge. What 
is the object aimed at in each case ? 

A. As is well known the teeth inserted in the card cloth- 
ing are always inserted in pairs, and the part uniting two 
teeth is called the " crown ". The working end of each tooth 
is termed the "point," and that part of the tooth near the 
middle, where it is bent, is appropriately termed the "knee ". 
(a) Looking at the back of the "foundation" we see the 
" crowns," and, according to the particular disposition of these 
"crowns," and consequently of the teeth, the arrangement is 
said to be "plain," "ribbed" or "twilled". The two latter are 
the most used, and the " ribbed " arrangement appears to be 
most used for cylinders and doffers. (b) Looking at the edge 
of the fillet it will be seen that the teeth are always bent at 
a point not far removed from the middle. This angle is 
necessary in order to give carrying power to the wires, and 
it enables the wire also to lend itself more readily to the 
purposes of stripping and grinding ; and, again, jc facilitates 
the transference of the fibres from one oi^an to another. In 
arranging the teeth the object aimed at should be to distribute 
them as uniformly as possible all over the surface without 
overcrowding the teeth in one part or leaving empty spaces 
in another. 

Q. 1898. Describe and sketch the disposition of the teeth 
in card clothing for various purposes. What is 
meant by "foundation," "crown" and "knee"? 
Indicate on your sketch. 

A. The saw teeth of the licker-in are inclined in the direc- 
tion of its revolution. 

CooQk 
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The teeth of the cyhnder are also incliaed in the dirsction 
of its revolution. 

The teeth of the flats and of the doffer ate inclined against 
those of the cylinder and against their own direction of 
revolution, and the saoie remark holds good for the teeth 




of the roller of a roller and clearer card. The teeth of the 
clearer are inclined in the same direction as it revolves in. 

The foundation is the material in which the card teeth 
are fastened. It may be forroed of layers of woollen cloth 
with cotton cloth sandwiched between them and the whole 
cemented together, so as to form a very strong foundation 
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for the wire teath, while at the same time allowing the teeth 
a certain amount of elasticity. For cyliaders and doffei-s the 
foundation ia often composed of a layer of rubber cemented 
upon a cloth bottom, as this gives additional elasticity to the 
teeth. The "crown" is the cross bar which couples two wire 
teath together, and is at the back of the foundation. The 
" knee" is the corner of the tooth where it is bent. 




Figs. 55, 66 and 57 are intended to give an idea ot the 
points under diacussion ia this and related questions. Fig, 55 
shows the back of the clothing. It must be remembered 
that the teeth are made in pairs, united at the back, as shown 
at D, E, F, where E, F is the crown and D, D' the points or 
prongs. While middle bend of the teeth is sometimes used 
for waste cards, for ordinary cotton cards it is customary to 




have the knee or bend of the tooth a little below the middle. 
A (Fig. 56) is the foundation of the clothing, B is the knee 
and C the point, while the " keen " of the tooth is the amount 
of inclination of the tooth. Magnified views of wire teeth 
are showu in Fig. 67. At C is the plough ground wire, 
which is probably the most used. B is the triangular 
pointed tooth which ia used to only a comparatively moderate 
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extent. A shows a sort of half-way point between needle 
point and plough ground. 

Q. 1896. With what kind of clothing would you cover the 
cylinderB, doffers and flats respectively of a carding 
engine for carding either middling American or 
Egyptian coltou ? State (1) the clasB of foundation ; 
(2) the kind of wire ; and (3) the counts used. Give 
your reasons and say which cotton you select. 
A. We will take the American cotton as being the typical 
example. As regards foundation, there are three chief 
varieties in use, viz., cotton woollen cotton, cotton, and 
indlarubber, or, at least, a thin layer of rubber spread on a 
cloth foundation. The object of using rubber is to secure 
a foundation of sufficient firmness and yet possessing con- 
siderable elasticity, so as to allow of the wire springing back 
into its origioal position whenever it has been deflected by a 
grinding roller or by other means. The worst of the rubber 
is that it is susceptible to climatic influences, which in time 
seriously impair the original excellent properties of the 
rubber. A very favourite foundation is the cotton woollen 
cotton, which is composed of two layers of cotton cloth 
specially woven with a layer of woollen cloth cemented 
between them. It is poBsessed of a fair amount of elasticity 
in combination with good lasting properties. As regards the 
kind of wire, the mild wire formerly employed has given 
way to hardened and tempered steel wire, which only 
requires grinding at intervals of considerable length, whereas 
the mild wire required grinding twice a week. Needle-pointed 
wire, closely se^ would be the best shape of tooth obtain- 
able, but, although it could be inserted into the foundation 
at first, this shape of tooth could not be maintained by any 
system of grinding in use. Various shapes of teeth are 
employed, such as triangular, double convex, and oblong. 
A form of tooth In favour is the plough ground, which gives 
a fine chisel point closely approximating to the needle point, 
although by side grinding there is a danger of scratching the 
sides of the teeth and barbing the points. As regards counts 
of wire there is some amount of variation, but it may be 
taken that llO's for the cylinder and ISO's for doffer and 
flats is a fair average. 

Q. Give counts of wire suitable for different cottODs for 
cylinder, doffer and flats. 
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A. Aa eminent firm of maohinists quotes the following as 
a suitable list : — 

Cylinder. Doffer. Flats or Tops. 
For Surat— Loweat class 80'e 90'b TO's 

Better .. 90'8 lOO'e 80'b 

American— Lowest „ lOO's llO's lOO's 

Better „ llO'a 120's HO's 

Egyptian— Ordinary „ IIO'b ISO's llO's 

Better „ 120'b ISO's 120's 

It will be noticed that the cylinder and fiats take the same 
counts, while the doffer is 10 counla finer. 

Q. What is meaot by the "counts of wire," and what is 

the basis for this numbering? 
A. The present method of denoting the counts of wire 
does not appear to be sufficiently clear, and many people 
have at first ima^ned that it meant the points per square 
inch. 

The counts of wire, as a rule, really may be taken to equal 
the points per square inch divided by 5. 

To put it the other way, the counts x 5 would equal the 
points per square inch. 

This practice appears to be based on the method which 
obtained when the old sheets of four inches standard width 
were in common use. The wires then, as they are now, 
were inserted in pairs, two wire teeth, or "points," being 
connected by the " crown " at the back of the clothing. 
120's counts of wire, for instance, meant 120 crowns in the 
4 in. width of sheet. A standard of 10 crowns per inch of 
length was taken, thus giving 120 x 10 crowns in four square 
inches. 1,200x2 gives 2,400 points in four square inches, 
which divides out to 600 points per square inch. The short 
rule of counts x 5 would give the same result of 600, and is 
based on, and obtained from, the above figures by a simple 
cancelling process. From actual examinations made by the 
author the rule does not appear to work out very exactly in 
many cases. 

Q. 1899. Describe in detail the method of clothing a 
carding engine cylinder. What preparation of 
cylinder or fillet is made ? What precautions 
are taken during clothing to avoid loose places, 
and how are they most likely to anse ? 
A. The clothing of a caiding engine cylinder is an operation 
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requirine cara and experieace. As ragards the preparatioQ 
of the fillet, it may be said that, owing to the foundation of 
cylinder fillet being often faced with rubber, it ought to be 
kept in a warm room for some time before appUcation to 
prevent it from becoming slack and loose by expansion. In 
the preparation of the cyHnder it has been more or less the 
practice to paint it, or to cover it with thin calico, to form 
a kind of bed to make the fillet lie better on the cylinder. It 
has now become common to apply the fillet to the smooth 
and bare surface of the cylinder. The cylinder has a number 
of rows of holes drilled into it and fitted with wooden pegs, 
to allow of tacks being driven into the pegs through the fillet. 
The latter is first fastened at one end and thea wound spirally 
round the cylinder, being kept under a tension of about 
270 Ih. for hardened wire by a special apparatus. An 
important and special feature of the operation is the making 
of the tail ends so as to get the clothing flush up to the 
cylinder end with as httle waste of wire as possible. After 
clothing the cylinder may be allowed to stand for some time 
before finishing the tacking process in order to bed itself, as 
it were, and to get a uniformity of tension all over the surface. 
The eylinderis very slowly rotated by hand during the clothing 
operation. Machines for clothing cards are shown in Vol. 
III. of this series. 

Q. 1899. How is the doffer of a carding engine dnven, 
and what is the effect of decreasing or increasing 
the speed ? In what way is the cotton laid upon 
the dofier, and how is the latter stripped ? 
A. It is now the common practice to drive the doffer from 
the ticker-in, so that if the latter gets scotched the doffer 
and feed will also stop. For want of this little arrangement 
there were many bad messes formerly made by the feed 
rollers piling the cotton upon a stopped licker-in. A crossed 
belt, or an open belt, or a thin cord may be employed to 
drive the doffer. When the cord is used it simultaneously 
drives the doffer and licket-in. With a crossed belt the 
latter gives motion to the barrow pulley, and on the same 
stud is the barrow change wheel, which gears into and 
drives a large doffer end wheel, sometimes containing up- 
wards of 180 to 200 teeth. If we increased the doffer 
speed the production from the machine would he in- 
creased in the same proportion, because all the feed and 
delivery parts of the card would move more quickly. The 
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oleaning organs, viz., the cylinder, flatB aad licker-in, would 
only go the same speed as before, aod therefore the cotton 
would not be opened and cleaned as well as before. Decreasing 
the dofEer speed of course would have the opposite effect. The 
cotton is laid on the doffer by die surface speed of the cylinder 
being about twenty-six times that of the doffer, and by the 
teeth of the doffer being set against those of the cylinder. 
This action tends to destroy the parallel order of the fibres. 
To strip the doffer the card is stopped and a circular brush 
is placed over the doffer so as to rest in proper brackets. 
The brush is set somewhat into the doffer teeth, and being 




rapidly rotated by a cord from the cylinder, while the doffer 
itself is slowly moved round, the loose fibre, dirt and dust 
in the doffer teeth are taken out. A minute or so should 
serve for doffer stripping. 

During working the cotton is stripped from the dofferby 
means of the doffer comb, which may make upwards of 1,500 
to 2,000 strokes per minute. 

Single and Double Speed of Doffbe. 

By means of the open belt shown {Fig. 58} motion is given 
from the taker-in to the harrow pulley, B, On same stud 
is the driving wheel, C, which gears both with wheel D and 
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wheel T. On the aame atud as D ib wheel E, shown engaged 
with and driving the large dofFer wheel, A, the engagement 
being maintained by the iatch-lever, K, being latehod, aa 
shown on the stop, L. Suppose double speed were required, 
K would be unlatched, and hy means of the handle lever, 
J, M, and connecttin^ links, H, I, the whole set of wheels, 
B, C, D, E, F, G, and the studs, etc., would be moved to the 
left, 80 that wheel G would begin to drive the doffer wheel, 
A, at a much quicker rate than E. One use of this motion is 
to put high-speed doffers on the slow speed during piecing-up, 
etc. The motion described is made by Dobson & Barlow. 

Q. 1900. How is the cylinder of a carding engine con- 
structed and prepared for clothing ? Desoribe and 
sketch the methods of constructing the hearings 
in which its axle revolves, and state what special 
objects are aimed at. 

A. The special construction and preparation of the cylinder, 
done with a view to the operation of the clothing, is to drill 
several rows of holes across its width and to drive wooden 
plugs tightly into these holes, as shown in Fig. 59. 

Extra holes are drilled round the edges of the cylinder for 
the tail ends and first layers. The filleting is secured to the 
cylinder by "tacks," which are driven into the wooden plugs. 
Formerly it was the practice to cover the suriace of the 
cylinder with cotton cloth or other material to give a better 
bedding to the fillet, but it appears now to be the more 
common practice to wrap the fillet on the bare iron. 

As regards the bearing of the cylinder, the most important 
development during recent years has been in the direction of 
providing not alone a good hearing surface, but also a hearing 
which should be capable of ready adjustment, in order to 
compensate for wear due to the pull of the strap and long 
working of the machine. 

In this way it has been sought to place in the hands of 
practical men an additional means of maintaining perfect 
concentricity of the cylinder with the flats. Several makers 
have devised such arrangements, but so far as the writer can 
judge this cylinder adjustment idea has not taken with many 
people. In any case the pedestal should be constructed with 
a good long bearing, and he lined with some good material to 
resist wear, such as phosphor bronze. In Messrs. Dobson 's 
cylinder adjustment there are two eccentric bushes, which 
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osiQ be altered as required to keep tlie cylinder ooncentno 
with the flats. 

Fig. 59 should convey an idea of the oonstruction of the 
cylinder, the peg holes being shown in the upper portion, 
while the covering is shown in the lower portion. 

Fig, 60 shows one example of a cylinder bearing. 




Cylinder Bearing. 

In Pig. 60, A is the cylinder end surrounded by the bnah, 
B. By screwing at F the incline at C will raise or lower the 
cylinder as required. By means of a screw, D, the cylinder 
may he adjusted laterally. E, G are the bolts which fasten 
the cylinder bearing to the framing. This figure Ib a leoture 
diagram, with some resemblance to Howard & Bullough's 
bearing. 

VOL. I. 9 
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Q. 1897. Sketch and desoribe the conetniotion of a cioiler 
head. How ia it driTsn, and from what part of the 
carding en^ne? 

A. All partB of the coiler are driveo from a vertical ahaft 
inside the coiler box, which ia itself driven by bevel wheels 
from an extension of the calender rollers. At the coiler head 
there are two parts that require driving i (a) The plate wheel 
itself, carrying the oblique sliver tube, which is driven from 
a spar wheel on the upright shaft alluded to. {b) On the 
upper extremity of this shaft is a bevel wheel, which drives 
one of the ooUer top rollers, and the second coiler top roller 
is driven from the first by small spur wheels. The sliver 
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enters the coiler through a trumpet-shaped orifice at the top, 
and immediately passes through an inclined or obliquely dis- 
posed tube, formed in the plate wheel. This opening is such 
that the sliver passing through it is deposited in a series of 
coils, extending each of them from the edge of the can to a 
point just heyond the centre in such a manner as to leave 
an opening in the centre of the can extending from top to 
bottom. This is the usual and better plan, but in some oases 
each coil is extended only from the edge of the can to a point 
just short of the centre, by this means getting more cotton 
in the can, but greatly enhancing the danger of entanglement 
when the sliver is being withdrawn. The coiler bottom is 
usually driven at a very slow rate by a train of seven wheels, 
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(he first being on the bottom of the upright, and the last 
praotioalty forming part of the ooiler bottom plate. 

The coUer motion is shown in Fig. 61. In thie case motion 
is given to the upright shaft by the two 20's bevels at the 
middle of the shaft. The four wheels of twenty teeth each 
on top of the arrangement give motion to the coiler top 
rollers of 2 in. diameter. At the bottom is shown the driving 
ot the can bottom wheel, A, by seven wheels. The 35 wheel 
nest to the 84 is only a carrier used to give the right direction 
of motion to the can. 
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Q. 1898. The vertical shaft of a carding engine eoiler has 
on its upper end a spur pinion with 25 teeth, driving 
the wheel on the tube plate with 75 teeth. On the 
lower end is a pinion with 15 teeth gearing into 
a double carrier pinion with 44 and 15 teeth 
respectively. The 15 pinion gears with a com- 
pound pinion also with 44 and 15 teeth, and the 
last-named 15 pinion gears with a carrier with 17 
teeth, which drives the can plate wheel having 85 
teeth. How many revolutions does the tube plate 
make for each of the can plate ? 
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A. Probably tbe beat way of working this question is to 
assume the can plate wheel ae the driver of the whole 
arrangemeDt and its speed at one revolution, and then And 
the revolution of the tube plate in the same time hy the 
ordinary rule of speeds as follows : — 

Ix85x44x44x25 _.,^.,^ 
15 X 15 X 15 X 75 
Or we might assume the vertical shaft to make a certain 
number of revolutions per minute, say 100, and. proceed as 
foUowB : — 

(a) 1_22_?L_?^ „ 33-3 =3 revolutions of the tube wheel. 

' 75 
,j, 100 X 15 X 15 X IS^g.QgQQ ^ revolutions of can 

44 X 44 X 85 „ijael in same time, 

(c) 33-8333 ~ 20609 = 16-24 = revolutions of tube wheel 
to one of can wbeel as before. 

Q. 1897. Describe the doffing comb mechanism of a oard- 
ing engine, and say what its usual speed is. Sketch 
the method of drying the comb. 
A. The comb-box of a carding engine is one of those parts 
which have demanded considerable attention on the part 
of machinists at one time or another. We have personally 
had to do with comb<boxes, which could not be kept right, 
despite every possible attention. If they were kept filled 
with oil the latter would be thrown out upon the cotton, the 
wire and the floor in a rapid and damaging style. If they were 
not kept well filled with oil they would shortly get too hot 
for anything. The doffing comb mechanism might be said 
to consist of three parts, viz., the comb itself, the oomb-box 
and the driving pulleys and cords. Tbe oomb itself, which 
may make about 1,600 strokes per minute or more, is a steel 
bar connected by arms to a shaft which is made to vibrate by 
an eccentric in the comb-box. The motion is obtained by a 
large cord pulley on the cylinder shaft driving a small pulley 
on a stud not far from the floor. On the same shaft is another 
pulley from which a cord extends upwards to a, small pulley 
extending outward from the comb-box. The double system 
of pulleys gives the requisite increase of revolutions, starting 
at about 180 per minute with the cylinder. 

A neat and eS'ective arrangement of comb-box is shown at 
Fig. 62 ae made by Dobsou & Barlow. The quick rotation 
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of the pulley shaft, C, aoluates the eccentric, E, and thus rapidly 
oscillates the eccentric bush, F. B, A, F is practically a bell- 
crank lever, with the fulcrum at A, the doffer comb at B, and 
the eccentric bush, F, being on the other arm. Clearly the 
rotation of the eccentric, G, will give a quick oscillation to 
the comb, B. The motion inside the box revolves in a bath 
of oil as shown. The comb-box is held down by the bolts, 
G, I, and is adjustable by the setting screw at H, so as to bring 
the eomb nearer to or farther from the doffer. 

Doffer Comb-Box. 



Q. 1897. I Describe a Horsfall grinding roller and the 

method of applying it to grind the clothing of the 

cylinder and doffer of a carding engine. What 

parts would you remove to perform the operation? 

A. The Horsfall grinding roller is a most ingenious and 

successful apparatus for enabling grinding to be performed 

to some extent at the sides of the card teeth instead of all 

at the back. The grinding portion itself is a narrow disc 

covered with emery, and having a compound or double 

movement. It rests upon a tubular roller, inside of which 

extends a rapidly revolving screw cut both right and left. 

The tubular roller has a slot extendmg almost its whole 

length, and a fork projects from the grinding disc through 

the slot in the shell or tube and into the groove of the screw. 

By this means the disc is made to revolve, and also to travel 
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oontinually, from one end of the tubular roller to the other. 
The rotary motion ia obtfwned simply by the slot in the 
tubular roller carrying the disc round, and the difference in 
revolutioQB per minute between the roller and the screw, com- 
bined with the pitch of the latter, repreaeut the lateral traverse. 

In grinding the cylinder and doSer, we must, first of all, 
run the card bare. We have seen a few messes made by 
forgetfulnesa of this important point. The front cover or 
door of the cylinder, and the same for the doffer, must be 
turned over. The oyUnder must have its belt turned so a.s 
to revolve the cylinder the opposite way during grinding, in 
order to get the grinding done at the back and sides of the 
teeth, and to more readily get a sufficient difference in surface 
speed between the grinding roller and the wire. In fast 
grinding the cylinder belt wilt be on the fast pulley, but in 
slow grinding it. will be on the loose pulley, and the cylinder 
will be driven by a slow motion, which reduces its speed to 
probably six or seven per minute instead of 180. A great 
deal has been made of this slow motion grinding in recent 
years, and almost every machine firm has brought out an 
arrangement for economically and readily carrying ont. Our 
own experience and observation all go to demonstrate that 
there is really very Uttle regard paid to it by the greater 
Dumber of practical men, at any rate in a great many cases. 

Fig. 63 shows the Horsfall. A is the shell or tube ; B is 
the traversing emery covered Horsfall grinder; G is the 
double screw cut so to allow the tongue, F, to penetrate it and 
to work either one way or the other. The tongue, F, pro- 
trudes right through the groove of the shell. A, into the screw, 
C. Rapid rotary motion is given to the emery roller, E, from 
the shell. A, operated by the grooved rope pulley, E. The 
screw, C, is also quickly rotated by the pulley, D, and gives 
lateral motion to the tongue, E, and the emery roller, B. 

It must be distinctly understood that the quickness of the 
lateral traverse of the emery disc depends upon the difference 
in revolutions per minute between the shell. A, and the screw, 
C. Dobson & Barlow make an improved grinding Horsfall, 
in which the emery roller has a quicker lateral motion at 
the centre of the cylinder than the ends, 

Q. 1900. How are the cylinders and doffers of the carding 
engine ground ? What is the relative speed of the 
grinding roller, and how should it be supplied? 
What happens if it is improperly used.? , 



A. In grinding the cylinders and dofferB the card is run 
quite bare, and then the oylinder is reversed in direction. 



The do£fer is allowed to mn in its working direction, bat its 
speed is very greatly increased, to approximately about the 
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Bame surface epeed as the cylinder. The grinding rollers 
are of two types — -first, the Horsfall; second, the so-called 
" dead " roller or full-length roller. The Horsfall is the more 
accurate grioder, but the dead roller is the quicker one. 
Both rollers have a lateral traverse, with the object of getting 
to the sides of the teeth better. Grinding is done mostly oa 
the back of the teeth, and never on the front of the teeth. 
The grinding toller may revolve approsimately at about one- 
third to one-half the surface speed of the cylinder and doEfer, 
and the revolution of the grinder is In the opposite direction 
to these parts. The grinding roller should be appUed as 
equally as possible all across the width of the card. Improper 
and careless grinding may give hooked and broken wires. 



and such itregnlar grinding that accurate setting is impos- 
sible. 

Fig. 64 shows the grinding of cylinder and dofter. A is 
the cylinder, B the doffer, a, b are the grinding rollers. It 
will be noticed that grinding is being done from the backs of 
the teeth, and that the grinding rollers revolve the opposite 
way to the cylinder and doffer. In this way a high speed of 
grinding is obtained. 

Q. 1901. Between what points is the draft obtained in a 

carding engine 7 Describe the mechanism employed 

to drive the parts referred to, dearly indicating 

from whence each is driven. 

A. The principal draft of a card is between the doffer and 

the feed rollers. Very small drafts may often be found 
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(1) between feed and lap roller, (2) between the doffer and 
calender rollers, (3) between the calenders and the top coiler 
rollers. It is a very common practice now to drive the doffer 
from the taker-in by a crossed or open belt, as the case may 
be. It is the general practice to drive the feed roller &om 
the doffar as follows : A bevel wheel on the doffer end drives 
a bevel wheel on the side shaft. On the other end of the 
side shaft is the change bevel, which gears into and drives 
the large feed roller wheel. The feed roller drives the lap 
roller through the medium of a oonple of carriers, besides the 
driver and driven. 

The calender rollers are driven from the large doffer end 
wheel, and a continuation of driving from the calender roller 
shaft is made to the upright shaft of the coiler motion. The 
acoompanying gearing plan (Fig. 65) will be found practically 
self-explanatory, 

Q. 1898. The doffer of a revolving flat carding engine 
is assumed to be 26 inches diameter. It drives the 
feed roller by a side shaft and bevel gearing. The 
doffer shaft pinion has 24 teeth, the side shaft 
bevel 34, the side shaft change bevel 25 teeth, the 
feed roller bevel 120 teeth, and the feed roller 2J 
inches diameter. 

From the doffer the calender rollers are driven by 
a wheel on the doffer with 180 teeth, which, by 
carriers, drives a pinion on the calender roller with 
18 teeth, and the calender toller is 3 inches 
diameter. What is the draft between the feed 
roller and oalender? 
A. Several years ago the writer formulated and Iwd down 
a general rule for drafts in spinning machinery which is 
applicable to the question under discuaBion, and may be here 
very profitably repeated. It is as follows: " Taking simply 
the two points between which it is necessary to find the 
drafts, regard the wheel on the delivery roller as the driver 
of the feed, whether it be so or not. Divide the product 
of all the driving wheels or pulleys and the diameter of 
the feed roller into the product of all the driven wheels or 
pulleys and the diameter of the delivery roller." Applying 
the foregoing rule to the case in point, we get : — 
3 X 180 X 34 X 120 _gQa 
2-25 X 18 X 24 X 25 ^' 
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Or the solution may be given ia three parts, as foUowe : — 
, ,26 X 34 X 120 „ . 

^ draft between feed roller aad doETer. 

= draft between doffer and calender. 
(c) =78-6t X 1-1638 - 90-66 as before. 
The preceding sketch in Fig. 65 will help to make this 
answer clear. 
Q. 1900. A 12 oz. lap is fed at front of card, and is 
reduced to a '16 hank sliver. What is the draft 
of the card ? 
A. We wiU first find the counts of lap by the usual rule of 
dividing the weight of one yard of lap reduced to grains into 
the standard 8-3. 

(<») , (b) 

7000 5250)8-3333333('001587 = counts of lap. 

3 5250 

4)21000 30833 

26250 

5250 grains. 

45833 
42000 

38333 

36750 

Then divide the counts of sliver by the counts of lap. 

■1600000 ,^_ _, , ,, 
_^^j^= 100-7 card draft. 

Q. What is the usual arrangement to prevent the lap, 

when unfolding at the card, from being strained on 

the one hand, or not taken up fast enough on the 

other hand ? 

A. The usual arrangement for this purpose is to drive the 

lap roller upon which the lap rests at a definite rate of speed 

from the feed roller, which receives the cotton from the lap 

roller. 

It is usual to arrange the wheel so as to have a very slight 
draft between the feed and lap rollers, say, I'Ol. 
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There is a tendency for the lap to slip when it is ne&rly 
finished, and thereEore very light, as it is always rotated 
simply by Erictional contact with the lap roller. In this way 
the lap has often been strained at these times. 

Recently, in order to prevent this evil, it has become more 
or less the practioe to make the lap roUer with coarse dutes, 
and in some oases to cover it with perforated tin, and so to 
make the lap stick better. 

It may be noted that changes in the charaoter of the cotton 
or in the amount of opening and scutching may aSect the 
draft between the lap and feed rollers. 

In one ease that entered into the author's experience, new 
opening and scutching machinery wae obtained, and it was 
immediately afterwards found that the laps were strained 
between the lap and feed rollers at the card. 

Clearly this was due to the cotton being better opened, 
thus causing it to yield more readily to the slight draft. 

Fig. 66 clearly shows the driving of the lap roller from the 
feed roller. 




Q. A carding engine has a doffer 24| inches diameter, and 

a feed roller 2^ inches diameter. On the dofEar 

end is a 26 bevel wheel, driving a 32 bevel wheel 

on the side shaft. The side shaft change wheel is 

a 20 bevel wheel, driving a 151 bevel wheel on the 

feed roller. What is the draft? 

A. The rule is to place the two driven wheels above the 

line for the dividend, and the two driver wheels below the 

Une for the divisor. 

The diameter of the dofifer goes above the line, and that of 
the feed roller below the line. 

Q. What will be the weight per yard of shver produced 
from a card doffer 12'65 revolutions per minute, 
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workiag 50 hours, diameter of doffer 24^ inches, 
including the wire? Weight produced from card, 
700 lb. 
A. (1) Aa there are 7,000 grains in one pound, the total 
grains produced by the card will be : — 

7,000 X 700 = 4,900,000 grains. 

(2) The total yards prodifoed will be : — 

24-75 X 22 X 1265 x 60 x 50 ^^ „„„ , 

(3) Clearly the total grains divided by the total yards will 
give the weight per yard in grains : — 

.-. 4,900,000 -^ 81,993 =69-8 grains. 
Q. 1896. What is meant by " draft " ? In what stages in 

cotton spinning is it found? 
A, "Draft" may be defined as the "drawing-out" or 
"attenuation" of the cotton at any stage or procasB or 
machine, thus : If one inch of material be drawn into eight 
inches there is eight of a draft. There is probably some 
portion of " draft " in all the machines necessary for cotton 
spinning, although it is not requisite in doubling machinery. 
Boughly speaking, for about 36 's yam American cotton single 
roving there may be about the following drafts: Bale- 
breaker, 30; opener and scutcher, 3 or 4 each; card, 100; 
draw frame, 6 ; slubbing frame, 4| ; intermediate, 5^ ; roving 
frame, 6 or 7 ; mule or ring frame, 8. These are only 
approximate drafts, but they show that draft takes place in 
aU the machines. The same remark apphes to the sliver 
lap machine, ribbon lap machine and combing machine used 
in fine spinning. 
Q. 1899. A carding engine has a doffer 24 inches diameter, 
and a feed roller 2| inches diameter. The side shaft is 
driven by a bevel wheel with 24 teeth, driving side 
shaft bevel with 26 teeth ; the other end of side 
shaft carries the change pinion, driving the plate 
wheel on feed roller with 120 teeth. Say what 
size of a change wheel is required to give a draft 
between teed roller and doffer of 95. 
A. 24 X 26 X 120 ^ ,„ 

2-25 X 24 X 95 
Q. What length of card filleting 1^ inches wide would 
be required to cover the cylinder of a carding engine 
48 inches wide and 50 inches diameter? 
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A. 50 X 31416 = 15708 inches circumference. 

15708 y 48 - 7539-84 inches area. 

If we now divide the aj-ea of the cylinder by the width of 

the fillet it must give the length of the fillet, thus : — 

7539-84 -5- 1-5 = 502656 inches. 

^ 139 yards 1 foot 10^ inches. 

It may be noted that the real diameter of the cylinder 

would be taken to the centre of the filleting thickDess, which 

would slightly increase length of fillet required. 

A more important consideration is that a portion of fltleting 
is lost in making the tall ends when clothing the card. 

To the length as calculated above we may therefore add 
one circumference of the cyUnder, say, add 4 yards 1 foot 
1^ inches, gives a total of 144 yards. 

Q. Would the carding engine card a greater weight of 
cotton or leas, and would the shver be heavier or 
lighter in each of the following cases :— 

(1) If a smaller pulley were nsed on the barrow 
wheel stud, this pulley being driven from the taker- 

(2) If a smaller plate wheel were placed on the 
end of the feed-roller? 

(3) If the wheel between the do£Eer wheel and 
front shaft wheel were decreased in size? 

(4) A similar do&er bevel wheel? 

A. (1) If a smaller pulley were put on the barrow wheel 
stud the card would get through a greater production, 
because it would speed all the feed and delivery parts of the 
machine, thus giving exactly the same result as putting on a 
larger barrow change wheel. The weight per yard or the 
counts of the shver would remain the same. 

(2) A smaller plate wheel on the feed-roUer would have 
exactly the same effect as a larger aide shaft change bevel — 
i.e., it would diminish the draft, increase the weight, increase 
the production of the card in a proportionate manner. 

(3) The wheel between the doffer wheel and the front 
shaft is only a carrier, and therefore a change in its size 
would not affect either the production of the card or the 
weight per yard of the sliver. 

(4) A smaller doffer bevel would reduce the speed of the 
side shaft, and therefore give exactly opposite results to those 
obtained by No. 2 alteration, The draft would be greater, 
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the fdiver would be lighter, and the production of the card 
would be diminished. 

Q. 1900. What is "fly," and how is it created? At what 
points in the oardiEg engine is it fonned, how re- 
moved, and how often in the course of a day ? What 
would happen if it were not properly removed? 

A. This is a nice practical question. The waste made 
on a card may be roughly divided into two kinds, viz., , 
"strippings" and "fly", " Strippings " is the name given 
to the waste taken from the flats, cyhnder and do&er. 
" Ply " may be defined as the waste which is thrown or which 
falls on the floor underneath the various parts of the card 
during working. The number of times that " fly " is gathered 
varies with different firms and different classes of work. 

It is usual to gather taker-in " fly" more frequently than 
the other, and some people gather it onoe per day, some twice 
a day, others three times or four times, as the case may be. 
In some oases this " fly " is gathered at every stripping time. 

The " fly " underneath the doffer andcyUnder in some eases 
is gathered twice per week, and in other cases only once per 
week. 

If the " fly " is not gathered with sufficient frequency it is 
poedble for it to be caught up again by the working parts and 
to pass forward with the good ootton, and give a cloudy web. 
"Fly" is the fibre which is driven or which falls off the 
taker-in, cylinder and doffer during working. 

EECEDING COMB. 

For Stripping the Flats employed in SelJ- Stripping Revolving 
Carding Engines (Bulterworth's Patent). 

At the present time there is a strong tendency towards the 
adoption of patent stripping combs for the flats, and several 
motions are on the market, of which the one under notice is 
one of the cheapest and was one of the first invented. Other 
motions are Jones & Heap's, Walsh's, Fogg's, and Williams'. 

It will no doubt have been observed that the comb always 
used for the above-named purpose, until recently, has an 
invariable and therefore non-adjustable up and down move- 
ment. The disadvantages of this principle are : — 

1. Sigh Wires on the Flats. — These are frequently caused 
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by the stripping comb, aa when from want of proper care in 
grinding the flats are difficult to strip. It is a well-known 
custom to set the comb so as to touch the card wire on the 
down or stripping stroke, its combing action being however 
on the back of the tooth the angle of the wire is not dis- 
turbed ; but on the return or upward stroke of the comb the 
wire is dragged back, with the result that the card teeth are 
straightened. It is quite true that this injury may be 
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removed to some extent by light and careful grinding, yet 
the original power of the wire cannot be restored. 

2. Minimum of Strips. — It will be noted under this old 
system that when it is deemed desirable to reduce the flat 
waste by making lighter strips the comb frequently fails to 
strip the flats altogether, which contingency can only be 
met by producing strips of a heavier character than are 
absolutely required, in order that the comb may effectively 
remove them from the flats. It is therefore obvious that 
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this method of satldng produces unneoesaary waete without 
improving the quality of the carding. 

The patent receding comb here introduced removee Bome 
of the disadvantages of the old type of comb, from the ia,et 
that the principle of its construction provides for the process 
of stripping the flats being performed in the simplest and 
safest manner for producing the exact amount of waste that 
may be desired. 

The action of this oomb may be described as a double 
one, as, in addition to the ordinary movement, it possesses 
a reoeding movement from the card wire on the flats. 

The construction and action of this comb will he under- 
stood by reference to the illustrations (Fig. 67) and explana- 
tions given thereon, namely — Figs. 1 and 2 representing that 
portion of a revolving flat carding engine to which the 
comb is applied; the oomb being shown under letter A in 
front and side view. The teeth oi the oomb. A, move in the 
are described hy the stripping comb arm, B, by its connection, 
C, with the cam, D, as usual, but at the end of this downward 
or stripping stroke the patent mechanism, consisting of the 
additional lever, E, cam, F, and cannon bracket, G, come into 
action as shown in Fig. 1, producing a secondly or receding 
movement entirely maintaining the comb at a safe distance 
from the card wire during the upward or return stroke, pre- 
venting the possibihty of damage being done to the wire. 
The auxiliary cam, F, then passes out of action, leaving the 
ordinary cam, D, to complete the down stroke, and so on. 

The receding angle of the oomb in relation to the cord 
wire can be varied by the cam, F, if required. 

The advantages claimed by the adoption of this comb 
are: — 

(1) It permits of closer setting without damage to the 

card wire, for the reason that its secondary or 
receding motion draws or lifts the strips out of 
the flats before making the upward or return stroke. 

(2) The possibility of angular setUng with relation to the 

card teeth. 

(3) By the withdrawing action at the termination of the 

downward stroke the strips may be reduced to an 
extent utterly impossible with the old type of strip- 
ping comb. 
(i) The economy consequent on such lightened strips. 
VOL. I. 10 
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(5) All danger of contact with the card wire in the return 

stroke is removed by the reoediag motion of the 

comb, and afTectoally disposes of any liability cj 

disturbance of the angle of the wire well known 

hitherto as the cause of " high wires " on the fiats. 

It must be understood that many praotioal spinners and 

carders do not think sufficiently well of any of the new motions 

to pay the extra money for them, and with good fiats it is 

quite possible to set, say, i in. away from the flat and yet get 

good stripping. In some oases when flats get too slaok one 

of them is taken out to tighten the chain. Some people 

object to the new combs because they are more complicated 

than the older form. 



PLATT'S IMPROVED GEINDING APPAEATUS. 

For Bevolving Flats of Carding Engines. 

It is well known that the provision made in the flats 
under the former or old method of grinding was that each 
flat was provided with two surfaces, the upper or face side 
being termed the "carding," and the under or reverse side 
the " grinding " surfaces, these being most carefully adjusted 
by specially constructed appliances, whereby the h^h degree 
of accuracy obtained was accepted as a satisfactory method 
for meeting all requirements until a recent date. The de- 
mand, however, for a superior order of carding with a view to 
the production of higher class yams has naturally led to a 
con^eratiou of the best means of asusting in the attainment 
of the desired object by the improvement of the carding 
engine in any point that might still be open for so doing. 
In coming to this part of the engine it has been considered 
that the provision wag inadequate for affording the required 
exactness, as it is clear that nnder the old system of carding 
from one surface, and grinding from another, irregularitiea 
must arise, by wearing on both surfaces, which ultimately 
destroy their original form, thereby rendering it impossible 
to set the flats to the required accuracy tor good results. 
The apparatus here introduced removes the possibihty of 
such conditions arising, there being but one surface subjected 
to wear. The wire will continue to be ground as at the 
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outset by reason of the flats beiag supported from the same 
face in the same plane, and any difference in the height 
of the card wire will be removed by the action of the grinding 
roller ; consequently, when the flats are in position on the 
"flat path" or flexible bend, all can be set by the same 
gauge to the cylinder. 
The apparatus will be readily understood by reference to 



the illustration (Fig. 68), in which A is the grinding flxiug; 
to this is fixed the bridge bracket, B, in which a rack and 
bar, G, slide; to this is attached a shoe, D, the lower surface 
of which is formed to the required bevel at which it is desired 
that the card wire shall be ground. The working or carding 
surfaces of the flats, E, are supported and regulated by the 
shoe, D, when grinding by the action of the lifter, L, and the 
levers, F and G, the opposite end of the latter being loaded 
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by a weight, H. Baoh of the flats as it travels along seizes 
the "Up" or pTOJecliog end of the shoe, D, and is oarried 
along until the wires have passed under the grinding roller, 
K, when the " fiat " drops off the lifter, L, and releases the 
shoe, D, which immediately returns to its original position 
by means of the positive movement derived from the rack, 
C, quadrant, M, and weight, N. In case the fiat, E, should 
not leave the shoe, D, at the right moment it will be carried 
against the fiied incline or stop, 0, which will at once cause 
the fiat, E, to release .the shoe, D, with certainty. Every 
flat in the set is dealt with in the same manner, thus ensuring 
a uniformity in grinding that cannot be excelled. 

The attendant must try every flat as it is lifted in the 
shoe, D, and set the lifter, L, with the setting screw, B, so 
that every flat is pressed tight in the shoe, D. Fig. 68 is 
Piatt's special modification of Higginsou aud MoGonnell's 
grinding motion, which is also made by Dobson and Barlow 
and others. 

Improved Stripping Brushes. 

It has been stated that several improved methods of 
operating the flats stripping comb have been more or less 
adopted of late years. As is well known, it is the practice 
to have a revolving brash to clean the flats better after they 
have left the comb. 

Lately several improved stripping brushes have to some 
extent been adopted, one of the best being Phi lipson's, shown 
in Figs. 69 to 70 {b). Instead o( all bristles, it contains, as 
at G (Fig. 69), a few bristles only, and the rest of the periphery 
of the roller is almost covered with the wire teeth, B. It 
will be noticed that the bristles are sufficiently long to 
penetrate the wire teeth of the fiats a little deeper than 
the wires of the stripper. Ihe bristles can be r^idily re- 
newed when sufficiently worn, and can be easily adjusted 
to penetrate the teeth of the flats more or less as required. 
At A (Fig. 69) is shown an apparatus used to clean the 
teeth of the stripping roller at intervals. This combina- 
tion appears to be very effective, and not only does the 
work better, but is also more durable than the ordinary 
brushes, which require frequent singeing to keep them quite 
oylindrioal. 
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Fig, 70 shows loDgitndinal views. 

It is usual to drive this brush very slowly, say from five 
to ten revolutions per minute ; and Figs. 70 (a) and 70 (b) 
show this slow driving. The large wheel, A, on the brush 
shaft is driven by the small pinion, B, the latter being driven 
by a thin rope. 

Position of Fixed Bend of Card. 

A moat important feature of revolving flat cards is the 
position of the fixed bends. Formerly these were always 
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placed as close as practicable to the cylinder edges, the 
interrening spaces being filled up with linings or flanges 
made of wood or iron, or both. None of these methods, 
however, have truly possessed the merit of curing the long- 
standing evil known as side waste. 

Probably the best remedy has been found in the placing of 
the fixed bends under the ends or inside the cylinder ends, 
thus bringing the flexible bends or fiat course to the position 
formerly occupied by the wood linings. 
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Messrs. Piatt's method of ddng this will be naderBtood by 
reference to the two sectioDS ehown (Figs. 71 and 72). 

All the retained parts are indicated by corresponding lettara, 
BO that the changed position of the fixed bends with all tbat 
they carry will be apparent. 



The shortened flat thus obtained is less liable to deflecdon, 
the cylinder ends are better enclosed, and there is a tendency 
to give better selvedges and to reduce side waste to a minimum. 

Beferring to Figa. 71 and 72, it will be noticed that in the 
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old sectioQ the fixed baQd fulfils the dual fuDotion of carrying 
the flexible bend, G, braoketa, etc., on the oiitBide and a wood 



lining inside to fill up the space between the bend and cylinder, 
and it may be here said ihsA until recently the only altema- 
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Ijye for the preventioD of side waste and flockmg, was the 
wooden lining, whioh was not soffioient. 

The cause of this defect probably lay in the large and 
exposed surface of the fixed bends to the action of the cyhnder. 
The volume of air created by each of its revolutions became 
the disturbing influence, by reason of being pent up between 
the bend and the oyhnder, thus leading to a condition whioh 
has been compared to a whirlwind. 

When this action is present it is constantly abstracting 
cotton from the ends of the flats. The evil has probably 
shown itself worse since the introduction of high speeds and 
heavy productione, since it is reasonable to conclude that 
the higher is the cylinder speed the stronger is the current 
of air created and the larger is the quantity of side accumu- 
lation made. 

Beferrtng to the new section (Fig. 72), it will be seen that 
the fixed bend, B, is inside the cylinder, consequently the 
air made between it and the cylinder cannot very well escape 
so as to abstract cotton from the flats, this being prevented 
by the flange, E. 

The flange, E, 1^ inches broad, really takes the position of 
the fixed bend in the old card, and its surface area exposed 
to the cylinder being so much less the currents of air 
generated are comparatively light in volume and are very 
hable to be dispersed into the atmosphere of the room. 

From the position of the bend, B, flange, E, and flexible 
bend, C, it will be observed that if any side waste is made 
at all it will probably pass between the flange, E, and flexible 
bend, C, and on to the outside of the bend, B, and not be 
very hlcely to gather on the inside until it is rolled into 
lumps, as was formerly the case. It may be added that 
other firms have been working in the same direction. 

Q. 1901. What are the dimensions of the chief parts of 
a revolving flat cardinal engine? After giving the 
answer to the above query, say what the area of 
the carding surface would be (a) on the cylinder, 
(b) on the working flats. 

A. Bevolving flat carding engines are made usually from 
37 inches to 45 inches on the wire. Take a card at 36 inches 
wide on the wire :— 

Feed roller, 2{ inches diameter. 
Taker-in, 9 „ bare. 
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Taker-in, 9| ictcbeB diameter with the wire. 
Cylinder, 50 „ unoovered, 

„ 50J „ with the wire. 

Doffer, 24 to 27 „ uncovered. 

24 J to 27J „ with the wire. 

Area of wire on cylinder, calculating with bare cylinder, 

= 31416 X 50 X 38 = 5,969 square inches. 
Area of wire on the flats, taking 42 as working at one 
time, 

^ 38 X I = 33'25 square inches per flat. 
.-. 33-25 X 42 = 1,396^ square inches for aU the flats 
actually working at one time. 

Q. 1901. The doffer of a carding engine is 26 inches 
diameter. The doffer wheel has 180 teeth, and 
drives by carriers a wheel with 25 teeth on the 
bottom calender shaft. The bottom calender is 
3 inches diameter. The bottom calender shaft 
drives by a wheel with 37 teeth the ooiler change 
pinion with 17 teeth. The coiler upright shaft is 
driven by equal bevel wheels, and on its head is 
a bevel pinion with 21 teeth driving a pinion with 
20 teeth on the coiler calender roller shaft. The 
coiler calender roller is 2 inches diameter. What 
is the draft between it and the doffer? 
A. Method I. :— 

2 X 21 X 37 X 180 ^ „„. 
26 X 20 X 17 X 25 " 
Method II. :— 

= draft between calender and coiler top rollers. 
Jj^80^.g3 
^ ' 26 X 25 
= draft between calenderB and doffer. 
(c) '83 X 1-523 = 1-264. 
Q, 1901. What is the result if the teeth of the card 
clothing are either improperly shaped or roughly 
or badly ground ? Give reasons for your answer. 
A. The best shape of the wire tooth has always been 
one of the principal points to receive the attention of card 
clothing manufacturers. 
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There are seyerat varieties of what are often termed 
" fancy wires," sueh as round, angular, oonves and fat 
wire. Such wires have their shapes given to them by 
passing the wire through steel rollers, so aa to press the 
wire into the required shape. 

One of the most satiafactory forms of tooth is made with 
a round section below the knee or bend, and then from the 
bend to the apex of the tooth ; the sides and back of the 
tooth are tapered so as to give a fine point. If the teeth 
were also tapered on the under or front side the fibres would 
tend to slip off. The amount of waste is often affected by 
the shape of tooth, and perhaps even more so by the amount 
of " keen " or bend given to the tooth. 

Although there are some eminent users of Egyptian cotton 
who still prefer to use mild wire, most other users of the 
same kind of cotton, and practically all users of American 
cotton, prefer to use ha^ened and tempered steel wire, 
which possesses the advantages of greater rigidity, hardness, 
resilience and ability to retain a sharp point longer than mild 
wire. In addition, it enables a stronger cloth foundation to 
be used. 

In some cases with new cards clothed with hardened steel 
wire great difficulty has been experienced in getting the 
cotton to pass properly throv^h the card, owing to the wire 
being too rough and scaly. A great deal of this kind of 
trouble was overcome by the introduction of methods of 
hardening and tempering of the wire in vacuum, or by 
open gas flame or by electricity. 

If cottons are hard, stringy or neppy it is especially 
necessary to have a keen edge and cutting point on the 
wire, as A\d\, thick points will not act efficiently on such 
cotton. Although it is requisite to put the clothing on the 
card at a good firm tension, care must be taken not to strain 
it during covering, or to pull the teeth back. Sometimes in 
grinding the wire teeth have been so heated as to fuse. If 
the teeth are not ground level across the card it will be 
impossible to get uniform and close setting. 

Neglect of stripping and grinding will leave the teeth so 
charged with fibre or so dull that they refuse to clean the 
cotton properly, and leave more short fibre in shver, the 
result in either case being a dirtier and duller yarn. Some- 
times the wire teeth are crossed or otherwise damaged by 
the oylinder teeth. 
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" Breaking out " of the wire, or " rough " wire, both oauae 
dirty carding. Roughness of wire aud want of sufficient 
angle in the wire cause the cotton to stick too much to the 
wire and to giva dirty carding. 

Q. 1901. At what points in a carding eDgine does damage 
to the cotton most usually happen, and what are 
the pnncipal reasons for its occurrence ? 

A. A good deal of information given in the immediately 
preceding answer applies equally to this question. 

Often the sliver from a card cornea off in a dense, cloudy 
manner, there being quite a number of possible causes for 
this. In many cases it has been proved to be due to the 
lower edge of the back plate being so far away from the 
cyUnder that it has allowed fibres of cotton to lash out and 
stick to the edge of the plate, and be taken forwturd by the 
cylinder in an irregular manner. With old cards cloudy 
webs have been probably sometimes caused by the influence 
of air currents acting on the surface of the cylmder, but with 
new cards it is not likely that this can often occur. Too 
wide setting of other parts, as well as neglect of stripping 
and grinding, may cause cloudy and dirty webs. Rubbing 
of some parts may cut, nep and lacerate the fibre, as well as 
spoil the wire. A good deal of damage has been done by 
imperfect setting and action of the patent grinding motions 
for grinding the flats from their working surface. 

In some cases the front and back plates of the card have 
not been made sufficiently strong, and the flexibility and 
buckUng of the plates, resulting from their weakness, has 
been the cause of unequal strips, cloudy webs and rubbed 
wire. There are many who still consider that the use of 
hardened wire torments the fibres, and others think the fibres 
are cut and otherwise damaged by the hcker-in speed being 
too high. 
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(Glue, Bone Products and Manures.) 
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JPost free, 5s. 3d. home ; 5b, 6d. abroad.) 
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SEALING - WAXES, WATERS AND OTHER 
ADHESIVES FOB THE HOUSEHOLD, OFFICE, 
WORKSHOP AND FACTORY. By H. C. Standage. 
Crown Svo. 96 pp. Price 5b. net. (Post free, 5s. 3d. home; 
6s. 4d. abroad.) 

(Lead Ores and Lead Compounds.) 

LEAD AND ITS COMPOUNDS. By Thos. Lambert, 
Technical and Consulting Chemist. Demy 8va. 226 pp. Forty 
Illustrations. Price 7s. 6d. net. (Post free, 7s. lOd. home ; 
8s. 3d. abroad.) 

NOTES ON LEAD ORES : Their Distribution and Pro- 
perties. By JaS. Fairib, F.G.S. Crown 8vo, 64 pages. Price 
lB.net. {Post free, Is. 3d. home; Is, 4d. abroad.) 

{Whitt Liad and Ziiu: Wkiti Paints, set p. S.) 

(Industrial Hys;iene.) 

THE RISKS AND DANGERS TO HEALTH OF 
VARIOUS OCCUPATIONS AND THEIR PRE- 
VENTION. By Leonard A. Parry, M.D., B.Sc. 
(Lond.). 196 pp. Demy 8vo. Price 7s. 6d. net. (Post free, 
7s. lOd. home ; 8s. abroad.) 

(Industrial Uses of Air, Steam and 
Water.) 

DRYINO BY MEANS OF AIR AND STEAM. Ex- 
planations, Formulae, and Tables for Use in Practice. Trans- 
lated from the German of E. Hausbrand. Two folding Diagrams 
and Thirteen Tables. Crown 8vo. 72 pp. Price 5s. net. (Post 
free, 5s. 3d. home ; Ss. 6d. abroad.) 
(Set also " Evaf orating. Condensing and Cooling Apparatus,'- p. 19.) 

PURE AIR, OZONE AND WATER. A Practical 
Treatise of their Utilisation and Value in Oil, Grease, Soap, Paint, 
Glue and other Industries. By W. B. Cowbll. Twelve Illus- 
iraUons. Crown 8vo. 85 pp. Price 5s. net. (Post free, 5s. 3d, 
home; 5s, 6d. abroad.) 

THE INDUSTRIAL USES OF WATER. COMPOSI- 
TION— EFFECTS —TROUBLES — REMEDIES — 
RESIDUARY WATERS— PURIFICATION— AN- 
ALYSIS. By H. DE LA Coux. Royal 8vo. Trans- 
lated from Che French and Revised by Arthur Morris. 364 pp. 
135 Illustrations. Price 10s. 6d. net. (Post free, lis. home; 
lis. 6d. abroad.) 

{See Booki on Smote Prevention. Engineering and Metallurgy, p. IS, etc.) 
Far eontenlt of these books, set List Uf. 
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(X Rays.) 

PRACTICAL X KAY WORK. By Frank T. Addyman, 
B.Sc. {Land.), P.I.C., Member of the Roentgen Society of London ; 
Hadi^rapher to St. George's Hospital ; Demonstrator of Physics 
and Chemistry, and Teacher of Radiography in St. George's 
Hospital Medical School. Demy 8vo. Twelve Plates from 
Photographs of X R^ Worlt. Filty-two Illustrations, 200 pp. 
Price I0s.6d. net. (Post free, lOs. lOd. home; lis. 3d abroad.) 

(India-Rubber and Qutta Percha.) 

INDIA-RUBBER AND GUTTA PERCHA, Second 
English Edition, Revised and Enlarged, Based on tKc French 
work of T. Seblighann, G. Lamv Torbii-hon and H. Falconnbt 
by John Gbddbs McIntosh. Royal 8vo. 100 Illustrations. 400 
pages. Price 12s. 6d. net, (Post free. 13s, home; 13s. 6d. 
abroad.) 

{Leather Trades.) 

THE LEATHER WORKER'S MANUAL. Being a 

Compendium of Practical Recipes and Working Forraulie tor 
Curriers, Bootmakers, Leather Dressers, Blacking Manufac- 
turers, Saddlers, Fancy Leather Workers, By H. C. Standaqe. 
Demy 8vo, 165 pp. Price 7s, 6d. net, (Post free, 78. lOd. borne; 
8s. abroad.) 
{See also Manufacture of Shoe Polishes, Leatktr Dressings, etc., p. 6.) 

(Pottery, Bricks, Tiles, Glass, etc.) 

MODERN BRICKMAEINO. By Alfred B. Sbarle, 
R6yal 8vo. 440 pages. 260 Illustrations. Price 12s, 6d. net. 
(Post free, 13s. home; 13s. 6d. abroad.) 

THE MANUAL OP PRACTICAL POTTING. Com- 
piled by Experts, and Edited by Chas. F. Bcnns. Third Edition, 
Revised and Enlarged. 200 pp. Demy 8vo. Price 17s. 6d. net. 
(Post free, 17s. lOd, home; 18s. 3d, abroad.) 

POTTERY DECORATING. A Description O fa 1 1 the Pro- 
cesses for Decorating Pottery ai 
Translated from the German, 
two Illustrations. Price 7s, 6d. net. (Post free, 7s. lOd. home ; 
6s. abroad.) 

A TREATISE ON CERAMIC INDUSTRIES. A 

Complete Manual for Pottery, Tile, and Brick Manufacturers. Bv 
Ehilb Bourry. a Revised Translation from the French, with 
some Critical Notes by Alfred B. Searle, Demy 8vo. 308 
Illustrations. 460 pp. Pricel2s.6d.net. (Poetfree, 13s. home; 
ISs. 6d. abroad.) 
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AROHITBCTUBAL POTTERY. Bricks, Tiles, Pipes, 

Enamelled Terra-cottaa, Ordinary and IncruBted Quarries, Stone- 
ware Mosaics, Faiences and Arc Kite CLural Stoneware. By Leon 
LlpivBE. Translated from the French by K. H. Bird, M.A„ 
and W. Moore B[nns. With Five Plates. 950 Illustrations in 
the Text, and numerous estimates. 500 pp. Royal 8vo. Price 
ISs. net. (Post free, 15s. 6d. home; 16s. 6d. abroad.) 

CERAMIC TECHNOLOGY: Being some Aspects of 
Technical Science a^ Applied to Pottery Manufacture. Edited 
by Charles F. Binns. 100 pp. Demy Svo. Price 12s. 6d. net. 
(Post free, 12s. lOd. home ; 13a. abroad.) 

THE ABT OF RIVETING GLASS, CHINA AND 
EARTHENWARE. By J. Howorth. Second 
Edition. Paper Cover. Price Is. net. (By post, home or abroad. 
Is. Id.) 

NOTES ON POTTERY CLAYS. The Distribution, 
Properties, Uses and Analyses of Ball Clays, China Clays and 
China Stone. By Jas. Fairib, F.G.S. 132 pp. Crown Svo. 
Price 3s. 6d. net. (Post free, 3s. 9d. home; 33. lOd. abroad.) 

HOW TO ANALYSE CLAY. By H. M, Ashby, Demy 
Svo. 72 Pages. 20 Illustrations. Price 3s. 6d. net. (Post free, 
3s. 9d. home ; 3s. lOd. abroad.) 

A BeisBue of 
THE HISTORY OP THE STAFFORDSHIRE POT- 
TERIES; AND THE RISE AND PROGRESS 
OF THE MANUFACTURE OF POTTERY AND 
PORCELAIN. With References to Genuine Specimens, 
and Notices ot Eminent Potters. By Simeon Shaw. (Originally 
published in 1829.) 265 pp. Demy Svo. Price Ss. net. (Post 
free, Ss. 4d. home ; 5s. 9d. abroad.) 

A Reiasue of 
THE CHEMISTRY OF THE SEVERAL NATURAL 
AND ARTIFICIAL HETEROGENEOUS COM- 
POUNDS USED IN MANUFACTURING POR- 
CELAIN, GLASS AND POTTERY. By Simeon 

Shaw. (Origin. ■ "" - ■ - 

Price lOs. net. 

■ BRITISH POTTERY MARKS. By G. Woolliscroft 
Rhbad. DemySvo. 310 pp. With over Twelve- hijndred lllus- 
trations of Marks. Price 78. 6d. net. (Post free, Ss. home; 
8s. 3d. abroad.) 
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(Glassware, Qlass Staining: and Painting:.) 

RECIPES FOR FLINT QLASS MAKING. By a. 

British Glass Master and Mixer. Sixty Recipes. Being Leaves 
from the Mixing Book of several experts in the Flint Glass Trade, 
containine up-to-date recipes and valuable information as to 
Crystal, Demi-crystal and Coloured Glass in its many varieties. 
It contains the recipes for cheap metal suited to pressing, blow- 
ing, etc., as well as the most costly crystal and ruby. Second 
Edition. Crown Svo. Price lOs. 6d. net. (Post free, lOs. 9d. 
home; lOs. lOd. abroad.) 

A TREATISE ON THE ART OP GLASS PAINT- 
ING. Prefaced with a Review of Ancient Glass. By 
Ernest R. Suppling. With One Coloured Plate and Thirty, 
seven Illustrations. Demy Svo. 140 pp. Price 7s. 6d. net. 
(Post free, 73. lOd. home; 83. abroad.) 

(Paper Making^, Paper Dyeing, and 
Testing.) 

THE DYEING OF PAPER PULP. A Practical 
Treatise for the use of Papermakers, Paperstainers, Students 
and others. By Juuus Erfurt, Manager of a Paper Mill. 
Translated into English and Edited with Additions by Juuus 
HiJBNER, P.C.S., Lecturer on Papermaking at the Manchester 
Municipal Technical School. With illustrations and 1BT patt«nit 
Of paper dyed in the pulp. Royal 8vo, I80pp. Price iSs. nei. 
(Post free, 15s. 6d. home ; 16s. 6d. abroad). 

THE PAPER MILL CHEMIST. By Henry P. Stevens, 
M.A., Ph.D., F.I.C. Royal l2mo. 60 illustrations. 300 pp. 
Price 7s. 6d. net. (Post free, 7s. 9d. home ; 7s. lOd. abroad.) 

THE TREATMENT OF PAPER FOR SPECIAL 

PURPOSES. By L. E. Andes. Translated from the 
German. Crown Svo. 48 Illustrations 250 pp. Price6s.net. 
(Post free, 6s. 4d. home ; 6s. 6d. abroad.) 

(Enamelling on Metal.) 

ENAMELS AND ENAMELLING. For Enamel 
Makers, Workers in Gold and Silver, and Manufacturers of 
Objects of Art. By Paul Randau. Second and Revised 
Edition. Translated Irom the German. With 16 Illustrations. 
Demy Svo. 200 pp. Price 10s. 6d. net. (Post free, 10s. lOd. 
home; lis. abroad.) \yust publiihtd. 

THE ART OF ENAMELLING ON METAL. By 
W. Norm AN Brown. Twenty-eight Illustrations. Crown Svo. 
60 pp. Price 23. 6d. net. (Post free, 2s. 9d. home and abroad.) 
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(Textile and Dyeing Subjects.) 

THE FINISHING OF TEXTILE FABRICS (Woollen, 
Worsted, Union and other Cloths). By Robebts Beaumont, 
M.Sc., M.I Mech.B., Professor of Textile Industries, the Univer- 
sity of Leeds; Author of "Colour in Woven Design"; "Woollen 
and Worsted Cloth Manufocture"; "Woven Fabrics at Ihc 
World's Fair" ; Vice-President of the Jury of Award at the Paris 
Exhibition. 1900; Inspector of Textile Institutes; Society of 
Arts Silver Medallist ; Honorary Medallist of the City and Guilds 
of London Institute. With 150 Illustrations of Fibres. Yarns 
and Fabrics, also Sectional and other Drawings of Finishing 
Machinery Demy 8vo. 260 pp. PricelOs.6d.net. (Post free, 
IOb. lOd. home; lis. 3d. abroad.) 

FIBRES USED IN TEXTILE AND ALLIED IN- 
DUSTRIES. By C. AiNswoRTH Mitchell, B.A. 
(Oxon.), F.I-Cand R. H. Prideaux. F LC. With B8 Illustra- 
tions specially drawn direct from the Fihres. Demy 8vo. 
200 pp. Price 7b. 6d. net. (Post free, 7s. lOd. home ; 8s, abroad.) 

DRESSINGS AND FINISHINGS FOR TEXTILE 
FABRICS AND THEIR APPLICATION. De- 
scription of all the Materials used in Dressing Textiles : Their 
Special Properties, the preparation of Dressings and their em- 
ployment in Finishing Linen, Cotton, Woollen and Silk Fabrics. 
Fireproof and Waterproof Dressings, together with the principal 
machinery employed. Translated from the Third German 
Edition of Friedrich Polleyn. Demy 8vo. 280 pp. Sixty 
Illustrations. Price 7s. 6d. net. (Post free, 7b. lOd. home; 
8s. abroad.) 

THE CHEMICAL TECHNOLOGY OF TEXTILE 
FIBRES: Their Origin, Structure, Preparation, Wash- 
ing. Bleaching, Dyeing, Printing and Dressing. By Dr. Georg 
VON Georcievics. Translated from the German by Charles 
Salter. 320 pp. Forty-seven Illustrations. Royal 8vo. Price 
10s. 6d, net. (Post free, lis. home ; lis. 3d. abroad.) 

POWER-LOOM WEAVING AND TARN NUMBER- 
ING, According to Various Systems, with Conversion 
Tables, Translated from the German of Anthon Grunbr. Wtth 
Twwitl^Blx DlaSTamS In Colours. 150 pp. Crown 8vo. Price 

7s. 6d. net. (Post free, 7b. 9d. home ; 8s. abroad.) 

TEXTILE RAW MATERIALS AND THEIR CON- 
VERSION INTO YARNS. (The Study of the Raw 
Materials and the Technology of the Spinning Process.) By 
Juuus ZiPSER. Translated from German by Charles Salter. 
302 lUustration?. 500 pp. Demy 8vo. Price 10s. 6d. net. 
(Post free, lis. home; Us. 6d. abroad.) 

For coHltnIs of tkesi books, stt Lhl II. 

:>, Google 



aRAMMAB OF TEXTILE DESIGN. By H. Nisbbt, 
Weaving and Designing Master, Bolton Municipal Technical 
School. Demy 8vo. 280 pp. 490 Illustrations and Diagrams. 
Price 68. net. (Post free, 6s. 4d. home; 6s, 6d. abroad.) 

ART NEEDLEWORK AND DESIGN. POINT 
LAOE. A Manual of Applied Art for Secondary Schools 
and Continuation Classes. By M. E. Wilkinson. Oblong 
quarto. With 22 Plates. Bound in Art Linen. Price 3s. 6d. 
net. (Post free, 3s. lOd. home ; Is. abroad.) 

HOME LACE-MAEING. A Handbook for Teachers and 
Pupils. By M. E. W. MiLROV. Crown Svo. 64 pp. With 3 
Plates and 9 Diagrams. Price Is. net. (Post free, Is. 3d. home ; 
Is. 4d. abroad.) 

THE CHEMISTRY OP HAT MANUFACTURING. 

Lectures delivered before the Hat Manufacturers' Association. 
By Watson Smith, F.CS., F.LC. Revised and Edited by 
Albert Shonk. Crown Svo. 132 pp. 16 Illustrations. Price 
7s. 6d. net. (Post free, 7a. 9d. home ; 7s. lOd. abroad.) 

THE TECHNICAL TESTING OF YARNS AND 
TEXTILE FABRICS. With Reference to Official 

Speciflcations. Translated from the German of Dr. J. HeRZPeLd. 
Second Edition. Sixty-nine Illustrations. 200 pp. Demy Svo. 
Price 10s. 6d net. (Post free, 10s. lOd. home ; lis. abroad.) 

DECORATIVE AND FANCY TEXTILE FABRICS. 
By R. T. Lord, For Manufacturers and Designers of Carpets, 
Damask. Dress and all Textile Fabrics. 200 pp. Demy Svo. 
132 Designs and Illustrations. Price 7s. 6d. net. (Post free, 
7b. lOd. home; Ss, abroad ) 

THEORY AND PRACTICE OP DAMASK WEAV- 
ING. By H. KiNZER and K. Walter. Royal Svo. 
Eighteen Folding Plates, Six Illustrations. Translated from 
the German. 110 pp. Price tis, 6d. net. (Post free, 9s. home; 
9s. 6d. abroad.) 

FAULTS IN THE MANUFACTURE OF WOOLLEN 
GOODS AND THEIR PREVENTION. By 

Nicolas Reiser. Translated from the Second German Edition. 
Crown Svo. Sixty-three Illustrations. 170 pp. Price 5s, net. 
(Post free, .Ss. 4d. home ; Ss. 6d. abroad.) 

SPINNING AND WEAVING CALCULATIONS, 

especially relating to Woollens, From the German of N. 
RBI3ER. Thirty-four Illustrations. Tables. 160 pp. Dem. 
8vo. 1904. Price lOs. 6d. net, (Post free, 10s, lOd. home ; lis. 
abroad.) 
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ANALYSIS OF WOVEN FABRICS. By A. F. Barker 

and E. MiDGLBV, Demy Svo. About 2C0 pages [/n the priss. 

WATEBPBOOFINO OF FABRICS. By Dr. S. Miek- 
ziNSKi. Crown Svo. 104 pp. 29 lllua. Price 5s. net. (Post 
free, Ss. 3d. home ; Ss. 4d. abroad.) 

HOW TO MAKE A WOOLLEN MILL PAY. By 

John Mackie. Crown Svo. 76 pp. Price 3s. 6d. net. (Post 
Free, 3a. 9d. home; 3s. lOd. abroad.) 

YARN AND WARP SIZING IN ALL ITS 
BRANCHES. Translated from the German of Carl 
Kretschmar. Royal 8vo. 123 Illustrations. 150 pp. Price 
lO3.6d.net. (Post free, 10a. lOd. home ; lis. abroad.) 
{For ■• Tixtile Soaps and Oils " see p. 7.) 

(Dyeing, Colour Printing, Matching 
and Dye-stuffs.) 

THE COLOUR PRINTING OP CARPET YARNS. 

Manual tor Colour Chemists and Textile Printers. By David 
Patbrson, P.C.&. Seventeen Illustrations. 136 pp. Demy 
Svo. Price 7s. 6d. net. (Post free, 7s. lOd. home ; Sa. abroad.) 

THE SCIENCE OF COLOUR MIXING. A Manual 
intended for the use of Dyers, Calico Printers and Colour 
Chemista. By Dav[d Paterson, F.C.S. Forty-one Illustrations. 
Ffvs Coloured Piateo, and Four Plates showing; Eleven 0]rod 

SpeolnWfW of Fnbrlos. 132 pp. DemySvo. Price 7s. 6d. net. 
(Post free, 7s. lOd. home ; 8s. abroad.) 

DYERS' MATERIALS : An Introduction to the Examina- 
tion, Evaluation and Application of (he most important Sub' 
stances used in Dyeing, Printing, Bleaching and Finishing. By 
Paul Heerman, Ph.D. Translated from the German by A, C. 
Wrioht, M.A. (Oxon)., B.Sc. (Lond,). Twenty-four illustrations. 
Crown Svo. 150 pp. Price Ss.net. (Post free, 5a. 4d. home; 
Ss. 6d. abroad.) 

COLOUR MATCHING ON TEXTILES. A Manual 
intended for the use of Students of Colour Chemistry, Dyeing and 
Textile Printing. By David Paterson, F.C.S. Coloured Frootia- 
piece. Twenty-nine Illustrations and Fourteen SpOOllliens Of 
Dyed Fabrics. Demy Svo. 132 pp. Price 7s. 6d, net. (Post 
free, 7s. lOd home ; Sa. abroad.) 

COLOUR : A HANDBOOK OF THE THEORY OF 
COLOUR. By George H. Hurst, F.C.S. With Ten 
~ * ured Plates and Seventy-two Illustrations. 160 pp Demy 
Price 7s. ed. net. (Post free, 7s. lOd. home ; Ss. abroad.) 
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Beiesue of 
THE ART OF DYEING WOOL, SILE AND 

COTTON. Translated from the French of M. Hellot, 

M. Macquer and H. le Pileub D'Aplionv. First Published in 
English in 1789. Six Plates. Demy 8vo. 446 pp. Price Ss. net. 
(Post free, 5s. 6d. home ; 6s. abroad.) 
THE CHEMISTRY OP DYE-STUFFS. By Dr. Geoho 
Von Geobccbvics. Translated from the Second German Edition. 
412 pp. Demy 8vo. Price 10s. 6d. net. (Post free, lis. home; 
lis 6d. abroad.) 

THE DYEING OP COTTON FABRICS -. A Practical 
Handbook for the D^'er and Student. By Fbanklin Beech, 
Practical ColourisC and Chemist. 272 pp. Forty-four Illus- 
trations of Bleaching and Dyeing Machinery. Demy 8vo. Price 
7s. 6d. net. (Post free, 7s. lUd. home ; 8s, abroad.) 

THE DYEINO OF WOOLLEN FABRICS. By 
Franklin Beech, Practical Colourist and Chemist. Thirty- 
three Illustrations Demy 8vo, 228 pp. Price 7s. 6d. net. 
(Post free. 7s. lOd. home ; 8s. abroad.) 

(Silk Manufacture.) 

SILK THROWING AND WASTE BILK SPIN- 
NINO. By HoLLiNS Raynbr. Demy 8vo. 170 pp. 

inillus. Price5s.net. (Post free, 5s. 4d. home; 5s. 6d. abroad.) 

(Bleaching and Bleaching; Agents.) 

A PRACTICAL TREATISE ON THE BLEACHING 
OF LINEN AND COTTON YARN AND FABRICS. 

By L. Tailfer, Chemical and Mechanical Engineer. Trans- 
lated from the French by John Geddes McIntosh. Demy Svo, 
303 pp. Twenty lllus. Price 129. 6d. net. (Post free, 13s. 
home; 13s. 6d. abroad.) 
MODERN BLEACHING AGENTS AND DETER- 
GENTS. By Professor Max Bottler. Translated 
from the German, Crown Svo. 16 Illustrations. ]G0 pages. 
Price 5s. net. (Post free, 5s. 3d. home ; 5s. 6d. abroad.) 

(Cotton Spinning, Cotton Waste and 
Cotton Combing.) 

COTTON SPINNING (First Year). By Thomas 
Thorkley, spinning Master, Bolton Technical School. 160 pp. 
Eighty-four Illustrations. Crown 8vo. Second Impression, 
Price 3s. net. iPost free, Ss. 4d. home; 3s. 6d. abroad.) 

COTTON SPINNING (Intermediate, or Second Year). 
By Thomas Thornlbv. Second Impression. 180 pp. Seventy 
Illustrations. Crown Svo. Price Ss. net. (Post free, 5s. 4d. 
home; 5s. 6d. abroad.) 
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COTTON 8PINNIHQ (Honours, or Third Year). By 
Thomas Thorn lev. 216 pp Seventy-four III ustrat ions. 
Crown 8vQ. Second Edition. Price 5s. net. (Post tree, 58. id, 
home; 5s. 6d. abroad.) 

COTTON COHBINO MACHINES. By Thos. Thorn- 
lev, Spinning Master, Technical School, Bolton. Demy 8vo, 
117 Illustrations. 300 pp. Price 7s. 6d. net. (Post free, 8s. 
home ; 8s. 6d. abroad.) 

COTTON WASTE : Its Production, Characteristics 
Regulation, Opening, Carding, Splnninaand Weaving. By Thomas 
Thornlbv. DemySvo. 286 pages. 60lllustrations. Price 7s 6d. 
net. (Post free, 7s. lOd. home ; 8s. abroad.) [ymi published. 

THE RING SFINNZHQ FRAME : GUIDE FOR 
OVERLOOKERS AND STUDENTS. By N. Booth. 
Crown 8vo. -76 pages. Price 3s, net. (Post free, 3s. 3d. home; 
33. 6d. abroad.) 

(Flax, Hemp and Jute Spinning.) 

MODERN FLAX, HEMP AND JUTE SPINNING 
AND TWISTING. A Practical Handbook for the use 
of Flax, Hemp and Jute Spinners. Thread, Twine and Rope 
Makers. By Herbert R. Carter, Mill Manager, Textile Expert 
and Engineer. Examiner in Flax Spinning to the Ciiy and Guilds 
of London Institute. Demy 8vo. 1907. With 92 lltuscrations. 
200 pp. Price 7s. 6d. net. (Post free, 7b. 9d. home : 8s. abroad.) 

(Collieries and Mines.) 

RECOVERY WORK AFTER PIT FIRES. By Robert 
Lamprecht, Mining Engineer and Manager. Translated from 
the German. Illustrated by Six large Plates, containing Seventy- 
am Illustrations. V.''> pp. Demy 8vo. Price lOs. 6d. net. (Post 
free. 10s. lOd. home: lis. abroad.) 

VENTILATION IN MINES. By Robert Wabnbr, 
Mining Engineer. Translated from the German. Royal 8vo. 
Thirty Plates and Twenty-two Illustrations. 240 pp. Price 
'10s.6d.net. (Post free, lis. home ; lis. 3d. abroad! 

HAULAGE AND WINDING APPLIANCES USED 
IN MINES. By Cabl Volk. Translated from the 
German. Royal 8vo. With Six Plates and 148 Illustration a. 
150 pp. Price Ss. 6d. net. (Post free, 93, home ; 9s. 3d. abroad.) 

THE ELECTRICAL EQUIPMENT OF COLLIERIES. 

By W. Gallowav Duncan, Electrical and Mechanical Engineer, 
Member of the Institution of Mining Engineers, Head of the 
Government School of Engineering. Dacca, India ; and David 
Penman, Certificated Colliery Manager, Lecturer in Mining to 
Fife County Committee. Demy 8vo. 310 pp. IS5 Illustrations 
andDiagrams. PriceI0s.6d.net (Post free, lis. home; lis. 3d. 
abroad.) 



For coHlciili of Ihist books, lei Lisls II a»d III. 
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(Dental Metallurgy.) 

DENTAL METAIiLURGY: MANUAL FOB STU- 
DENTS AND DENTISTS. By A. B. Griffiths, 
Ph.D. Demy 8vo. Thirty-six Illustrations. 200 pp. Price 
7s. 6d. net. (Post free, 7s. lOd. home; 8s. abroad.) 

(Engineering, Smoke Prevention and 
Metallurgy.) 

THE PREVENTION OF SMOKE. Combined with 
the Economical Combustion of Fuel. By W. C. Popplewbll, 
M.Sc., A.M. Inst., C,E., Consulting Bngineer. Forty-six Illus- 
trations. 190 pp. Demy 8vo. Price 7s. 6d. net. (Post free, 
73. 104. home : 8s. 3d. abroad.) 

GAS AND COAL DUST FIRING. A Critical Review 
of the Various Appliances Patented in Germany for this purpose 
since 1885. By Albert PBtsch. 130 pp. Demy Hvo. Trans- 
lated from the German. With 103 III vistrat ions. Price 5s. net. 
(Post free, 53. 4d. home ; 5s, 6d. abroad.) 

THE HARDENING AND TEMPERING OF STEEL 
IN THEORY AND PBACTICE. By Fridolin 
Reiser. Translated from Che German of the Third Edition. 
Crown 8vo, 120 pp. Price Ss. net. (Post free, ."is 3d, home; 
5s. 4d. abroad.) 

SIDEROLOGY: THE SCIENCE OF IRON (The 
Constitution of Iron Alloys and Slags). Translated from 
German of Hanns Frbikerr v. JiJPTNBR. 350 pp. Demy 8vo. 
Eleven Plates and Ten Illustrations. Price 10s, 6d. net. (Post 
free, lis. home; lis. 6d. abroad,) 

EVAPORATING, CONDENSING AND COOLING 
APPARATUS. Explanations, Formula and Tables 
for Use in Practice. By E. Haitsbrand, Engineer. Translated 
by A. C. Wright, M,A, (Oxon,), 6,Sc.. (Lond). With Twenty- 
one Illustrations and Seventy-six Tables. 400 pp Demy 8vo. 
Price 10$. 6d.net. (Post free, lis. home; lis, 6d. abroad,) 

(The "Broadway" Series of Engineering 
Handbooks.) 

One Uniform Size : Narrow Crown 8vo. (Pocket Size.) 
Volume 1.— ELEMENTARY PRINCIPLES OP RE- 
INFORCED CONCRETE CONSTRUCTION. By 
EwART S, Andrews, B.Sc. Eng. (Lond.). 200 pages. With 57 
Illustrations. Numerous Tables and Worked Examples. Price 
3s. net. (Post free, 3s. 3d. home ; 33. 6d. abroad.) 
Volume 11.— GAS AND OIL ENGINES. By A. 
KiRSCHKE. Translated and Revised from the German, and 
adapted to English practice. 160 pages, 55 Illustrations. 
Price 3s. net. (Post free, 3s. 3d. home ; 3s. 6d. abroad.) 
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Volume 111. — IRON AND STEEL CONSTRUC- 
TIONAL WORK. By K. Schindleb. Translated 
and Revised from the German, and adapted to English practice. 
140 pages. 115 Illustrations. Price Si. 6d. net. (Post Iree, 
3s. 9d. home ; 4s. abroad.} 

Volume IV.— TOOTHED OEARING. By G. T. White, 
B.Sc. (Lond.). 220 pages. 136 Illustrations. Price 3s. 6d. net. 
(Post free, 3s. 9d. home ; 4s. abroad.) 

Volume V.— STEAM TURBINES : Their Theory and 
Construction. By H. Wilda. Translated and Revised from the 
German, and adanteJ to English practice. 200 pages. 104 Illus- 
trations. Price 3s. 6d. net. (Post free, 3s. 9d. home ; 4b. abroad.) 
[yiisl publishtd. 

Volume VI. — CRANES AND HOISTS. By H. 

WlLDA. [In lUlpTtSS 

Volume V11.~ FOUNDRY MACHINERY. By B, 
Trbibbr. [Ill the prtss. 

Volume VUl.— THE CALCULUS FOR ENGINEERS. 
By EwAHT S. Andrews, B.Sc. Eng. (Lond.), and H. Bryon 
Hevwood. B.Sc. (Lond.). [In irepariitioti. 

Volume IX.— ILLUMINATION AND LIGHTING. 
By A. Blok, B.Sc. [In preparation. 

Volume X. — MOTOR CAR MECHANISM. By 
W. E. DoHHETT. [In preparation. 

(Sanitary Plumbing, Electric Wiring, 
Metal Woric, etc.) 

EXTERNAL PLUMBING WORK. A Treatise on 
Lead Work for Roofs. By John W. Habt, R.P.C. 180 Illustra- 
tions. 272 pp. Deii.y 8.o. Second Edition Revised, Price 
7s. Bd. net. (Post tree. 7s. lOd. home ; Ss.abroad.) 

HINTS TO PLUMBERS ON JOINT WIPING, PIPE 
BENDING AND LEAD BURNING. Third Edition, 
Revised and Corrected, By John W. Hart, RP.C. 184 Illus- 
trations. 313 pp. Demy Bvo, Price 7s. 6d. net. (Post tree, 
8s. home ; 8s. i-d. abroad.) 

SANITARY PLUMBING AND DRAINAGE, By 
John W.Hart. Demy 8vo. With 208 Illustrations. 250 pp. 
19J4. Price 7s. 6d. net. (Poit free. 7s. lOd. home; 6s. sbroadO 

ELECTRIC WIRING AND FITTING. By Sydney F. 
Walker, R.N., M.I.E.E., M.l.Min.E,, A.M.Inst.C.E., etc., etc. 
Crown 8va. ISO pp. With Illustrations and Tables. Price Ss. 
net. (Post free, Ss. 3d. home ; 5s. 6d. abroad.) 

THE PRINCIPLES AND PRACTICE OF DIPPING, 
BURNISHING, LACQUERING AND BRONZ. 
ING BRASS WARE. By W. Norman Brown. 48 
pp. Crown Svo. Price 3s. net. (Post free, 3s. 3d. home and 
abroad .) 

For ecnleHl$ of Iheu booki, lit Lilt III. 
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THE DEVELOPMENT OF THE IHCANDESCENT 
ELECTRIC LAMP. By G. Basil Bahham, A.M.I.E.E. 
Demy 8vo. 200 pages, 2 Plates 25 Illustrations and 10 Tables, 
Price 5s. net. (Post free, 5s. 4d. home ; 5s. 6d. abroad.) 

irmi fiiblUhed. 

WIRING CALCULATIONS FOR ELECTRIC 
LIGHT AND POWER INSTALLATIONS. A 

Practical Handbook containing Wiring Tables, Rules, and 
Formulae for the Use of Architects. Engineers, Mining Engineers, 
and Electricians, Wiring Contractors and Wiremen, etc. By G. 
W. LuMMis Paterson. Crown 8vo. 96 pages. 35 Tables. 
Price 5s. net. (Post free, as. 3d. home ; Ss. 6d. abroad.) 

{Just Published. 

A HANDBOOK ON JAPANNING. For Iron^va^e. 
Tinware, and Wood, etc. By William Norman Brown. 
Second Edition. 70 pages. 13 Illustrations. Crown 8vo. Price 
3s. 6d. net. (Post free, 3s. 9d. home ; 4s. abroad.) 

[Jusl pubiishid. 

THE PRINCIPLES OF HOT WATER SUPPLY. By 
John W. Hart, R.P.C. With 129 Illustrations. 177 pp. Demy 
8vo. Price 7s. 6d. net. (Post tree, 7s. lOd. home ; 8s. abroad.) 

(Brewing and Botanical.) 

HOPS IN THEIR BOTANICAL, AGRICULTURAL 
AND TECHNICAL ASPECT, AND AS AN 
ARTICLE OF COMMERCE. By Emmanuel Gross, 
Professor at the Higher Agricultural College, Tetschen-Liebwerd. 
Translated from the German. Seventy-ei«ht Illustrations. 340 
pp. Demy 8vo, Price 10s 6d. net. (Post free, lis. home; 
lis. 6d. abroad.) 

INSECTICIDES, FUNGICIDES AND WEED- 
KILLERS. By E. Bourcart, D.Sc. Translated from 
the French. Revised and Adapted to British Standards and 
Practice. Demy 8vo. 450 pages, 83 Tables, and 12 Illustrations. 
Price I2s. 6d. net. (Post free, 13s. home ; 13s. 6d. abroad.) 

{For Agricultural Chemistry, seep, g ) lyust published. 

(Wood Products, Timber and Wood 

Waste.} 

WOOD PRODUCTS : DISTILLATES AND EX- 
TRACTS. By P. DuMEsNY, Chemical Engineer, 
Expert before the Lyons Commercial Tribunal, Member of the 
International Association of Leather Chemists; and J. Noyer. 
Translated from the French by Donald Grant. Royal 8vo. 
320 pp. 103 Illustrations and Numerous Tables. Price 10s. 6d. 
net. (Post free, lis. home; lis. 6d. abroad.) 

TIMBER : A Comprehensive Study of Wood in all its 

Aspects (Commercial and Botanical), showing the different 
Applications and Uses of Timber in Various Trades, etc. Trans- 
lated from the French of Paul Charpbntibr. Royal Svo. 437 
pp. 178 Illustrations. Price 12s. 6d. net. (Post free, 13s. 
home; 14s. abroad.) 



THE UTILISATION OF WOOD WASTE. Trans- 
lated from the German of Ernst Hubbard. Crown 8vo. 192 
pp. Fifty Illustrations. Price 6s. net. (Post free, 5s. id home ; 

Ss. 6d, abroad.) 

{Set also Uliliialion of Wasle Prodncls, p. 9.) 

(Building: and Architecture.) 

ORNAMENTAL CEUENT WORK. By Oliver 
Whbati^v. Demy 8vo. 83 Illustrations. 128 pp. Price 5s. 
net. (Post free, 5s. 4d. home ; Ss. 6d. abroad.) 

THE PREVENTION OP DAMPNESS IN BUILD- 
INQS; with Remarks on the Causes, Nature and 
Effects of Saline, Efflorescences and Dry.rot, for Architects, 
Builders, Overseers, Plasterers, Painters and House Owners. 
By Adolp Wilhelm Keim, Translated From the German of the 
second revised Edition by M. J. Salter, F.l.C, P.C.S. Eight 
Coloured Plates and Thirteen Illustrations. Crown 8»o. 115 
pp. Price 5s. net. (Post free, Ss. 3d. home ; Ss. 4d. abroad.) 

HANDBOOK OF TECHNICAL TERMS USED IN 
ARCHITECTURE AND BUILDING, AND THEIR 
ALLIED TRADES AND SUBJECTS. By Auous- 
TINB C. Passmorb. Demy 8vo. 380 pp. Price 78. 6d. net, 
(Post free, 8s. home ; 8s. 6d. abroad.) 

(Foods, Drugs and Sweetmeats.) 

FOOD AND DRUGS. By E. J. Parrv, B.Sc., F.I.C, F.C.S. 
Volume I. The Analysis of Food and Drugs (Chemical and 

Microscopical). Royal 8vo. 724 pp. Price 21s. net. (Poet 

free, 21s. 6d. home ; 22s. 6d. British Colonies; 23s, 3d. other 

Foreign Count riesj 
Volume II. The Sale of Food and Drugs Acts, 1876-1907. 

Royal 8vo. 184 pp. Price 7s. 6d. net. (Post free, 7s. lOd. 

home : 8s. abroad.) 

THE MANUFACTURE OF PRESERVED FOODS 
AND SWEETMEATS. By A. Hausnbr. With 
Twenty-eight Illustrations. Translated from the German of the 

third enlarged Edition. Second English Edition. Crown Svo. 225 
pp. Price 7s. 6d. net, (Post free, 7s. 9d. home ; 7s, lOd. abroad.) 

RECIPES FOR THE PRESERVING OF FRUIT, 
VEGETABLES AND MEAT. By E. Wagner. 
Translated from (he German. Crown 8vo. 125 pp. With 14 
Illustrations. Price 5b. net. (Post free, 5s. 3d. home; 5s. 4d. 

ForcoatiHlt of tktse booki. U4 List III. 
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(Dyeing Fancy Goods.) 

THE ART OF DYXINO AND STAXNXNO MABBLE, 
ARTIFICIAL STONE, BONE. HORN, IVORY 
AND WOOD, AND OF IMITATING ALL SORTS 
OF WOOD. A Practical Handbook for the Use of 
Joiners, Turners. Manufocturers of Fancy Goods, Stick and 
Umbrella Makers, Comb Makers, etc. Translated from the 
German oF D. H. Soxklet, Technical Chemist. Crown 8vo. 
168 pp. Price 5s. net. (Post tree, 5s. 3d. home: Ss. 4d. abroad.) 

(Celluloid.) 

CELLULOID : Its Raw Material, Manufacture. Properties 

and Uses. A Handbook for Manubcturers ol Celluloid and 
Celluloid Articles, and all Industries using Celluloid; also for 
Dentists and Teeth Specialists. By Dr. Fr. BSckmann, Tech- 
nical Chemist, Translated from the Third Revised German 
Edition. Crown 8vo. 120 pp. With 49 Illustrations. Price Ss. 
net. (Post free. 3a. 3d. home ; 5s. 4d. abroad.) 

(Lithography, Printing and 
Engraving.) 

PRACTICAL LITHOGRAPHY. By Alfred Seymour. 
Demy 8vo. With Frontispiece and 33 Ulus. 120 pp. Price 5s. 
net. {Post free, 5s. 4d. home ; 53. 6d. abroad.) 

PRINTERS' AND STATIONERS' READY 
RECKONER AND COMPENDIUM. Compiled by 
Victor Graham. Crown 8vo. 112 pp. 1904, Price3j.6d.net. 
(Post free, 3s. 9d, home ; 3s. lOd. abroad,) 

ENGRAVINa FOR ILLUSTRATION. HISTORI- 
CAL AND PRACTICAL NOTES. By J. Kirkbridb. 
72 pp. Two Plates and 6 Illustrations. Crown 8vo. Price 
2s, 6d, net. (Post free, 2s. 9d, home ; 2s. lOd, abroad ) 
(For PHiiliHg Inks, set f. 4.) 

(Bookbinding.) 

PRACTICAL BOOKBINDING. By Paul Adah. 
Translated from the German. Crown 8vo. 180 pp. 127 Illus- 
trations. Price Sa. net. {Post free, 5s. 4d, home ; Ss. 6d. abroad. 

(Sugar Refining.) 

THE TECHNOLOGY OF SUGAR : Practical Treatise 

on the Modern Methods of Manufacture of Sugar from the Sugar 
Cane and Sugar Beet. By John Geddes McIntosh. Second 
Revised and Enlarged Edition, Demy 8vo. Fully Illustrated, 
436 pp. Seventy- silt Tables. 1906. Price 10s. 6d. net {Post 
free, lis. home ; lis. 6d. abroad.) 

{Set " Eraforaling, Coudtnthtg, tie, Apt/aralus," p. i 
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(Emery.) 

EMERY AND THE EMEBY INDUSTRY. Trans- 
lated from the German of A. Haenio. Crown 8vo. 45 Illustra- 
tions. 104 pp. Price 5$. net (Post free, 5s. 3d. home ; 5s. Gd. 

abroad.) 

(Libraries and Bibliography.) 

CLASSIFIED GUIDE TO TECHNICAL AND COU- 
MERCIAL BOOKS. Compiled by Edcar Green- 
wood. Demy 8vo. 224 pp. 1904. Being a Subjeci-list of the 
Principal British and American Books in Print; giving Title, 
Author. Size, Date. Publisher and Price. Price 5s. net. (Post 
free, 5s. 4d. home ; 5s. 6d. abroad.) 

HANDBOOK TO THE TECHNICAL AND ART 
SCHOOLS AND COLLEGES OF THE UNITED 
KINGDOM. Containing particulars of nearly 1,000 
Technical, Commercial and Art Schools throughout the United 
Kingdom. With full particulars of the courses of instruction, 
names of principals, secretaries, etc. Demy 8vo. ISO pp. Price 
35. 6d. net. (Post free, 3s. lUd. home ; 4s. abroad.) 

THE LIBRARIES. MUSEUMS AND ART GAL- 
LERIES YEAR-BOOK, 1910-11. Being the Third 
Edition of Greenwood's " British Library Year Booli ". Edited 
by Alex. J. Phiup. DemySvo. 286 pp. Price5s.net. (Post 
free, Ss. 4d. home ; 5s. 6d. abroad.) 



THE PLUMBING, HEATING AND LIGHTING 
ANNUAL FOR 1911. The Trade Reference Book 
for Plumbers. Sanitary, Heating and Lighting Engineers, 
Builders' Merchants, Contractors and Architects. Including 
the translation of Hermann Recknagel's " Kalender fiir Gesund- 
heits - Techniker," Handbook for Heating, Ventilating, and 
Domestic Engineers, of which Scott, Greenwood & Son have 
purchased the sole right for the English language. Quarto. 
Bound in cloth and gilt lettered. Price 3s. net. (Post free, 
3s, 4d. home ; 3s. 8d abroad.) 



SCOTT, GREENWOOD & SON, 

tTecbttfcal JSook and Uta&e journal publisbets, 

8 Broadway, Ludgate, London, E.G. 

TeleEraphlc Addreu. ■' Printer! ca, Ctml—LondOD". Af^ril, 1913. 
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